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SIXTEENTH  ANNUAL  MEETING 

OF   THE 

National  Tuberculosis  Association 

The  sixteenth  annual  meeting  of  the  National  Tuberculosis  Associa- 
tion was  held  at  the  Hotel  Statler,  St.  Louis,  Mo.,  April  21,  22,  23  and 
24,  1920. 

The  meeting  was  called  to  order  at  2  o'clock  on  Thursday  afternoon 
by  the  President,  Dr.  Victor  C.  Vaughan.  Following  a  few  brief  re- 
marks of  welcome  by  Archbishop  Glennon  of  St.  Louis,  the  address  of 
the  President  was  presented  and  filed  for  publication  in  the  Transactions. 
(See  page  24.)  The  report  of  the  executive  office  for  the  year  ending 
April  30,  1920,  was  read  and  ordered  filed  and  published.      (See  page  33.) 

The  report  of  the  Nominating  Committee,  which  had  been  appointed 
in  March,  was  presented  by  the  Chairman,  Dr.  Vincent  Y.  Bowditch. 
The  Committee  placed  in  nomination  twelve  directors  to  fill  five-year 
terms,  and  two  directors  to  fill  vacancies  caused  by  resignation.  The 
report  of  the  Nominating  Committee  was  approved  and  the  names  were 
forwarded  for  formal  election  to  Portland,  Me.,  where  the  corporate  meet- 
ing of  the  members  of  the  National  Tuberculosis  Association  was  held 
on  Friday,  April  2^,  at  10  A.  M.  The  following  directors  were  duly  and 
legally  elected  for  terms  of  five  years  each  unless  otherwise  indicated : 

Dr.  William  N.  Anderson,  Omaha,  Nebr. 

Dr.  A.  C.  Bachmeyer,  Cincinnati,  O. 

Mr.  H.  R.  Cunningham,  Helena,  Mont. 

Dr.  George  Dock,  St.  Louis,  Mo. 

Dr.  Livingston  Farrand,  Washington,  D.  C. 

Mr.  Homer  Folks,  New  York,  N.  Y. 

Dr.  David  R.  Lyman,  Wallingford,  Conn. 

Dr.  James  A.  Miller,  New  York,  N.  Y. 

Mr.  Henry  B.  Piatt,  New  York,  N.  Y. 

Mr.  J.  V.  A.  Smith,  Seattle,  Wash. 

Prof.  Reed  Smith,  Columbia,  S.  C. 

Dr.  Allen  H.  Williams,  Phoenix,  Ariz. 

Miss  Mary  Beard,  Boston,  Mass.  (three  years  in  place  of  Mrs.  F.  G. 

Hodgson) 
Dr.  Walter  J.  Marcley,  Minneapolis,  Minn,  (one  year  in  place  of  Dr. 

Henry  Barton  Jacobs) 

On  motion  duly  made  and  carried,  the  following  Committee  on  Resolu- 
tions was  appointed  by  the  President : 

II 
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Dr.  Gerald  B.  Webb,  Colorado  Springs,  Chairman 

Dr.  S.  Adolphus  Knopf,  New  York 

Dr.  Philip  King  Brown,  San  Francisco 

Dr.  W.  L.  Dunn,  Asheville 

Dr.  Josephine  Milligan,  Jacksonville,  111. 

Over  800  persons  were  registered  at  the  meeting  and  it  is  estimated 
that  there  was  a  considerable  number  who  were  not  registered. 

The  Clinical  Section  held  two  meetings  and  the  Pathological  Section 
one  meeting.  Two  combined  sessions  of  the  Clinical  and  Pathological 
Sections  were  also  held.  The  Advisory  Council  held  one  session,  the 
Sociological  Section  three  sessions,  and  the  Nursing  Section  one  session. 
C^n  Friday  evening,  under  the  auspices  of  the  Local  Committee  of  Ar- 
rangements and  the  Missouri  Tuberculosis  Association,  a  reception  and 
INTodern  Health  Crusader  program  was  given. 

On  behalf  of  the  Committee  of  Resolutions,  Dr.  Gerald  B.  Webb,  Chair- 
man, presented  the  following  resolutions  with  the  endorsement  of  the 
Committee.     Each  of  the  resolutions  was  adopted  unanimously  : 

/.  Sir  William  Osier 

Whereas,  In  the  death  of  Sir  William  Osier,  Bart.,  the  National  Tuberculosis 
Association  has  suffered  the  loss  of  its  first  Honorar.y  Vice-President  and  the 
three  English-speaking  countries,  Canada,  America,  "-.and  England,  a  most  dis- 
tinguished physician,  medical  teacher,  and  anti-tuberculosis  worker ;  and 

Whereas,  This  Association  is  indebted  to  the  late  Sir  William  Osier  for  having 
been  one  of  the  prime  movers  in  its  formation  and  in  no  small  measure  responsible 
for  its  success  from  the  beginning  until  now  ;  and 

Whereas,  His  interest  in  our  Association  was  unabated  even  throughout  the 
years  of  his  sojourn  as  Regius  Professor  in  Oxford;  and 

Whereas,  By  his  wisdom,  devotion,  high  ideal,  and  love  for  humanity  he  not 
only  labored  among  physicians  for  a  better  understanding  of  the  medical  problems 
of  tuberculosis  but  also  labored  untiringly  for  the  improvements  of  the  social  con- 
ditions responsible  for  the  spread  of  tuberculosis,  and  always  took  a  special  interest 
in  the  care  of  the  consumptive  poor,  and  during  the  world  war  in  the  medical  and 
sanitary  care  of  the  British  and  Allied  armies;  and 

Whereas,  Sir  William  Osier  by  his  lovable  personality,  his  genial  spirit,  venera- 
tion for  his  teachers,  friendship  for  his  colleagues,  love  for  his  pupils,  great  diagnos- 
tic skill,  and  devotion  to  his  patients,  endeared  himself  to  thousands  of  American 
physicians  and  patients ;  be  it 

Resolved,  That  this  Association  record  these  attributes  with  the  full  consciousness 
of  the  profound  debt  it  owes  to  the  memory  of  Sir  William  Osier  and  a  deep  ap- 
preciation of  the  glory  he  has  shed  upon  his  work  as  well  as  upon  the  history  of 
the  anti-tuberculosis  movement  in  the  three  English-speaking  countries  in  which  he 
lived  and  labored ;  and 

Resolved  further.  That  these  resolutions  be  spread  on  the  minutes  of  this  meet- 
ing of  the  Association  and  that  they  be  engrossed  and  sent  to  Lady  Osier  with 
the  expression  of  profound  sympathy  in  the  great  sorrow  which  has  befallen  her 
in  the  passing  away  of  her  distinguished  husband  and  her  brave  and  only  son, 
who  made  the  supreme  sacrifice  on  the  field  of  battle  in  the  recent  world  war. 

2.  Farm  Colonics  and  Industrial  Communities 

whereas,  During  the  fifteen  years  of  its  existence  the  National  Tuberculosis 
Association  has  encouraged  the  elaboration  of  new  methods  of  handling  tuberculosis, 
has  co-ordinated  existing  methods,  and  has  given  its  influence  to  the  building  up 
of  a  complete  program  for  the  treatment  as  well  as  the  prevention  of  the  disease ; 
and 
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Whereas,  there  appears  to  be  a  sentiment  on  the  part  of  most  of  our  workers 
that  the  care  of  arrested  cases  demands  further  elaboration  and  machinery,  and 
for  some  years  past  the  farm  colony  and  industrial  community  have  been  recom- 
mended for  handling  this  side  of  the  question,  but  have  not  had  an  adequate  trial; 
and 

Whereas,  it  is  recognized  that  the  trend  from  rural  to  urban  life  is  a  serious 
factor  in  complicating  the  prevention  of  tuberculosis,  and  that  it  is  recognized 
that  the  very  cases  unsuited  for  the  complications  of  urban  life  are  particularly 
liable  to  break  down  from  tuberculosis ;  and 

Whereas,  various  public  and  governmental  agencies  are  asking  for  advice  in  re- 
gard to  this  phase  of  the  problem,  therefore  be  it 

Resolved  that  the  National  Tuberculosis  Association  recognizes  the  present 
necessity  for  a  carefully  planned  trial  of  this  measure  and  that  the  President  is 
empowered  to  appoint  a  committee  to  investigate  and  to  study  the  situation  and  to 
recommend  a  proper  course  for  the  organization  of  such  colonies  and  communi- 
ties. 

5.  Animal  Experimentation 

Whereas,  The  campaign  against  tuberculosis  is  founded  directly  on  medical 
research  and  animal  experimentation  and 

Whereas,  It  is  necessary  in  the  development  of  new  discoveries  that  laboratory 
experiments  be  made  upon  animals,   and 

Whereas,  Existing  laws  for  the  prevention  of  cruelty  to  animals  are  adequate 
to  prevent  improper  practices ;  be  it 

Resolved,  That  the  National  Tuberculosis  Association  approves  of  animal  ex- 
perimentation conducted  under  proper  supervision  and  urges  the  further  de- 
velopment of  research  in  tuberculosis  to  the  end  that  a  greater  knowledge  of 
the  means  of  prevention  and  treatment  of  the  disease  may  be  obtained ;  and 

Resolved,  That  the  National  Tuberculosis  Association  considers  unwise  special 
legislative   restriction   of   experimentation  on   animals. 

4.  Provision  for  Tuberculous  Patients 

Whereas,  The  National  Tuberculosis  Association,  being  fully  aware  of  the 
widespread  lack  of  suitable  provision  for  the  care,  supervision  and  control  of  tuber- 
culous patients  in  the  country,   either  public  or  private,  and 

Whereas,  The  Federal  Government  has  provided  liberal  pensions  and  skilled 
treatment  for  disabled  soldiers,  sailors  and  others  entitled  to  care  by  reason  of 
injuries  and  other  diseases  acquired  in  our  country's  service  during  the  World 
War,  but  has  not  thus  far  done  so  for  those  afflicted  with  tuberculosis,  be  it 

Resolved,  that  this  Association  urgently  recommends  immediate  legislation  to 
deal  with  this  large  problem.  Furthermore  and  by  reason  of  the  investigation 
of  a  special  committee  appointed  to  advise  with  the  U.  S.  Public  Health  Service, 
which  is  duly  charged  with  responsibility  for  the  care  of  these  disabled  soldiers, 
sailors,  etc.,  after  their  discharge  from  the  military  and  naval  service,  we  specifically 
urge  the  following: 

First,  Immediate  authorization  for  increased  salaries  for  the  personnel  of  the 
U.  S.  Public  Health  Service  without  which  it  has  been  found  and  is  clearly  impos- 
sible to  secure  or  train  competent  medical  officers. 

Second,  Immediate  appropriations  for  the  construction  of  a  sufficient  number 
of  sanatoria  near  the  large  centers  of  population  and  in  salubrious  surroundings, 
together  with  the  ample  provision  for  hospital  cases  in  existing  U.  S.  P.  H.  S.  hos- 
pitals, or  by  establishing  new  units  for  this  purpose. 

Furthermore,  we  urge  that  provision  be  made  for  the  training  and  employment 
of  arrested  tuberculous  beneficiaries  in  such  occupations  as  may  be  found  suitable 
and  under  such  conditions  as  will  conduce  to  their  continued  health. 

5.  Open  Window  School  Rooms 

Whereas,  In  connection  with  the  Open  Air  School  movement  —  open  window 
rooms  —  and  classes  for  anemic  and  other  children  have  demonstrated  the  value 
of  these  classes  in  ordinary  school  buildings; 
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Whereas,  The  school  authorities  in  a  number  of  the  large  cities  of  the  United 
States  have  already  adopted  plans  to  provide  open  window  rooms  in  all  new 
school   structures,  be  it 

Resolved,  that  the  National  Tuberculosis  Association  recommends  the  adoption 
of  plans  by  school  authorities  for  the  provision  of  a  sufficient  number  of  open 
window  rooms  in  every  new  school  buiding  hereafter  erected  in  the  United  States 
and  further  resolved  that  copies  of  this  resolution  be  circulated  among  the  Federal, 
State  and  Local   School   authorities   throughout  the   United   States. 

6.  Tuberculosis  among  Negroes 

Whereas,  Tuberculosis  among  the  Negro  race  is  very  prevalent  and  on  the 
increase  and  due  partly  to  bad  housing,  bad  sanitation  in  general  and  lack  of  institu- 
tions for  tuberculous  cases  in  all  stages  of  the  disease  of  the  Negro  race ;  be  it 

Resolved,  That  this  Association  recommends  the  passage  of  better  housing 
laws  for  the  United  States  as  a  whole.  More  institutions  for  the  treatment  of 
tuberculous  negroes  and  the  admission  of  colored  physicians  to  post  graduate 
courses  in  the  study  of  tuberculosis. 

7.  Appreciation  of  Local  Arrangements 

Resolved,  That  the  National  Tuberculosis  Association  expresses  its  apprecia- 
tion and  thanks  to  the  Local  Committee  on  Arrangements,  the  St.  Louis  Society,  and 
the  Missouri  Tuberculosis  Association  for  their  generous  hospitality  and  their 
assistance  in  arranging  for  this  meeting;  to  the  Management  of  the  Hotel  Statler 
for  the  use  of  its  meeting  rooms  and  to  all  those  who  have  helped  to  make  the 
conference  a  success. 

On  behalf  of  the  Committee  on  Indigent  Migratory  Consumptives,  Mr. 
James  H.  Pershing,  Chairman,  presented  a  report.  On  motion  duly  made 
and  carried,  it  was  ordered  that  the  report  be  accepted  and  the  Commit- 
tee be  continued  and  enlarged.     The  report  of  the  Committee  follows: 

Final  Report 

of 

Committee  on  Indigent  Migratory  Consumptives 

Your  Committee,  through  its  Secretary,  has  collected  a  large  amount  of  data 
concerning  the  indigent  migratory  consumptive,  largely  from  the  southwestern 
states,  but  including  a  number  of  communities  in  other  parts  of  the  country  as  well. 
Unfortunately  the  records  available  have  been  so  incomplete  that  authentic  figures 
in  regard  to  a  number  of  the  points  investigated  could  not  be  obtained.  We  have 
however   been    able   to    learn    certain    definite    facts. 

First:  That  there  is  a  large  indigent  migratory  problem.  The  region  most 
seriously  affected  is  the  Southwest,— Arizona,  California,  Colorado,  New  Mexico 
and  Texas  receiving  by  far  the  greater  majority  of  migrants.  Colorado  and  Cal- 
ifornia have  the  largest  number,  but  in  proportion  to  the  population  Arizona, 
New  Mexico  and  certain  small  communities  in  Texas  are  more  seriously  affected. 

Certain  communities  in  Kansas,  Wyoming,  Utah,  eastern  Texas  and  several  cities 
in  the  Middle  West  may  be  looked  upon  as  gateways,  which  receive  cases  stop- 
ping off  enroute  to  the  so-called  health  resort  states. 

Second :  That  the  problem  also  prevails  more  or  less  extensively  in  other 
health  resort  communities,  particularly  in  Asheville,  certain  portions  of  Florida, 
and  .Saranac  Lake.  Also,  there  is  a  definite  movement  of  tuberculous  indigents 
toward  and  from  the  large  industrial  centers  of  the  East  and  Middle  West. 

Third:  That  the  ex-soldier  is  no  longer  to  be  regarded  as  a  factor  in  the  in- 
digent migratory  consumptive  problem,  because  of  Government  care. 

Fourth :  That  among  these  cases  there  is  an  unusually  high  death  rate  within 
the  first  year  after  migration.  For  example,  in  Arizona,  out  of  1132  deaths  from 
tuberculosis  reported  in  1918,  440  or  39%  per  cent,  had  resided  in  the  state  less  than 
twelve  months. 

Fifth:  That,  of  the  indigent  tuberculous  persons,  a  varying  but  large  percentage 
are  non-residents. 
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Sixth:  That  the  principal  causes  of  the  migration  of  the  indigent  tuberculous 
are: 

1.  The  advice  of  physicians. 

Out  of  1786  cases  reported  from  the  southwestern   States  in  the  last  six 
months  738  were  advised  to  go  there  by  their  physicians. 

2.  By  the  advice  of  others. 

250  of  the  1786  cases  came  upon  such  advice. 

3.  The  passing  on  of  indigent  cases  by  charity  organizations  or  local  officials. 
This  cause  is  diminishing,  apparently  through  better  cooperation  between  social 
agencies. 

4.  The  lack  of  knowledge  and  lack  of  facilities  for  treatment  in  hame  states. 
This  applies  not  only  to  the  lack  of  sanatoria,  but  more  especially  to  the  ignorance 
on  the  part  of  the  public  concerning  the  proper  treatment  of  tuberculosis,  and 
to  the  faulty  diagnosis,  as  well  as  the  indifference  and  ignorance  in  regard  to  the 
treatment  on  the  part  of  many  physicians.  Thus,  no  other  remedy  being  known  to 
the  patient,  he  is  practically  forced  to  seek  a  change  of  climate. 

5.  The  alluring  advertisements  put  out  by  some  health  resort  communities. 
For  example,  an  illustrated  booklet  from  the  chamber  of  commerce  of  a  south- 
western city  states,  "  While  the  climate  alone  is  almost  a  specific  for  incipient 
tuberculosis  .  .  .  there  is  ample  provision  for  sufferers  who  need  hospital  treat- 
ment." 

In  view  of  these  ascertained  facts,  your  Committee  has  come  to  the  following 
conclusions : 

A.  That  the  problem  is  a  serious  one  demanding  immediate  attention,  because 

1.  It  is  a  menace  to  the  public  health.  The  indigent  migratory  consumptive  is 
ignorant  and  careless,  and  is  a  danger  to  those  about  him  both  during  his  migra- 
tion and  after  he  arrives  in  a  community  not  prepared  to  look  after  him. 

2.  It  is  a  heavy  financial  drain  on  the  communities  to  which  the  migration  goes. 

3.  It  is  the  cause  of  much  needless  suffering  and  loss  of  life. 

Inadequate  care,  worry,  homesickness,  lack  of  proper  food  and  often  actual 
starvation,  are  the  conditions  frequently  met.  A  certain  number  of  these  cases 
that  die  undoubtedly  might  have  recovered  had  they  stayed  at  home. 

B.  That  the  remedy  for  this  whole  situation  lies  in  the  education  of  the  doctors 
and  the  public,  and  in  increased  facilities  for  the  treatment  of  patients  in  their 
home  states. 

Your   Committee  therefore   makes   these   general    recommendations : 

A.  That  an  intensive  campaign  of  education  of  physicians  and  the  public  be 
instituted  by  the  following  agencies : 

1.  The  United  States  Public  Health  Service,  through  a  division  of  tuberculosis. 

2.  The  American  Medical  Association  and  its  Journal,  and  the  component  state 
medical  associations  and  their  journals. 

3.  State  Boards  of  Health  and  their  publications. 

4.  The  Nation^],   state  and   local   tuberculosis   associations. 

5.  Agricultural  and  labor  publications. 

6.  Chambers   of   commerce   of   health   resort  communities. 

B.  That  persistent  efforts  be  made  to  increase  facilities  for  the  early  diagnosis 
and  treatment  of  patients  in  their  home  states. 

1.  By  the  establishment  of  schools  for  the  intensive  study  of  tuberculosis  similar 
to  those  at  Trudeau  and  Colorado  Springs. 

2.  By  the  construction  of  additional  sanatoria  and  the  establishment  of  more 
tuberculosis  clinics. 

C.  That  health  resort  communities  be  urged  to  make  and  enforce  such  rules  and 
regulations  as  are  necessary  to  protect  themselves  from  the  dangers  caused  by  the 
presence  of  persons  afflicted  with  tuberculosis.  Such  regulation  and  supervision 
are  necessary  in  all  states  but  especially  so  in  those  to  which  sufferers  go  from 
other  states.  Better  control  along  these  lines  might  become  an  important  factor  in 
actually  reducing  migration. 

To  assist  in  the  practical  and  early  fulfillment  of  these  general  recommenda- 
tions your  Committee  makes  the  following  specific  suggestions : 

First :  That  our  Association  urge  the  establishment  of  a  division  of  tuberculosis 
in  the  United  States  Public  Health  Service,  provided  with  adequate  funds  and  per- 
sonnel. 

Second:    That  this   Indigent  Migratory  Consumptive   Committee  be  continued, 
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with  power  to  enlarge,  for  the  purpose  of  further  study,  and  particularly  for  the 
purpose  of  inaugurating  the  proposed  educational  and  publicity  work. 

On  behalf  of  the  Committee  on  History  of  the  National  Association, 
Dr.  S.  Adolphus  Knopf  read  a  progress  report  and  summary  of  the 
history  as  it  was  compiled  to  date.     The  report  follows: 

Report  of  the  Committee  on  History 

The  following  is  a  preliminary  report  on  the  history  of  the  National  Tuberculosis 
-Association,  comprising  its  15  years'  activity  from  its  first  annual  meeting  in  1905 
to  that  held  April  22  to  24,   1920,  at   St.   Louis,   Mo. 

In  order  to  appreciate  fully  the  15  years  of  activity  of  our  Association  it  was 
necessary  to  study  the  history  of  the  anti-tuberculosis  movement  in  the  United 
States  not  only  since  but  also  prior  to  the  formation  of  the  organization.  The 
first  systematic  attempt  to  study  the  causes  and  prevention  of  tuberculosis  in  the 
United  States  was  made  by  Dr  Henry  Ingersoll  Bowditch  between  the  years  of 
1850  and  i860.  He  was  then  busily  engaged  in  correspondence  with  medical  men 
throughout  New  England  to  determine,  if  possible,  factors  which  favored  the 
production  of  pulrnonary  diseases.  Dr.  Bowditch  was  particularly  anxious  to 
determine  the  relation  of  soil  moisture  to  the  prevalence  of  pulmonary  tuber- 
culosis. 

The  first  authentic  record  of  the  use  of  the  open  air  treatment  for  tuberculosis 
in  the  United  States  dates  back  to  about  1808,  when  Nathaniel  Bowditch,  the 
celebrated  mathematician,  father  of  Dr.  Henry  Ingersoll  Bowditch,  and  grand- 
father of  Dr.  Vincent  Y.  Bowditch  of  Boston,  treated  himself  by  that  then  unique 
method.  Professor  Nathaniel  Bowditch,  having  had  a  hemorrhage  with  evident 
signs  of  tuberculosis  at  the  age  of  35,  succeeded  in  arresting  the  disease  by  a 
prolonged  journey  with  horse  and  buggy,  living  and  sleeping  in  the  open  air. 

The  first  institution  devoted  to  the  exclusive  treatment  of  the  consumptive  poor 
in  all  stages  of  the  disease  was  established  in  Boston  in  1857.  It  was  called 
the  Channing  Home,  named  after  the  celebrated  Unitarian  divine.  The  first  private 
sanatorium  for  the  treatment  of  the  tuberculous  was  established  in  Asheville,  N.  C, 
in  1875  by  Dr.  Joseph  W.  Gleitsmann.  The  first  sanatorium  for  the  poor  and 
those  of  moderate  means  was  founded  by  Dr.  Edward  L.  Trudeau  at  Saranac 
Lake  in  1884,  under  the  name  of  "  Adirondack  Cottage  Sanitarium."  The  first 
sanatorium  established  near  a  large  city  without  regard  to  climatic  advantages 
was  the  Sharon  Sanatorium,  near  Boston.  It  was  opened  in  1890  and  owes  its 
existence  to   the   enthusiasm  and   personal   work   of  Dr.   Vincent   Y.    Bowditch. 

In  1893  a  voluntary  notification  of  private  cases  of  tuberculosis  was  inaugurated 
by  the  New  York  City  Health  Department.  The  first  state  sanatorium  for  tuber- 
culosis was  established  by  an  act  of  the  State  Legislature  of  Massachusetts  in  1895 ; 
it  is  located  at  Rutland,  Mass.,  and  was  opened  for  the  reception  of  patients  in 
October,  1898.  The  first  municipal  hospital  for  the  consumptive  poor  in  the  United 
States  was  established  on  Blackwell's  Island,  New  York  City,  in  1902,  by  the  De- 
partment of  Charities  under  the  direction  of  Mr.  Homer  Folks,  and  is  known  as 
the  Metropolitan  Hospital.  In  1903  the  Stony  Wold  Sanatorium  for  tuberculous 
working  women  and  tuberculous  children  was  established  at  Lake  Kushaqua,  N.  Y. 
This  institution  owes  its  inception  to  the  thoughtful  wives  of  two  New  York 
physicians  —  Mrs.  James  E.  Newcomb  and  Mrs.  George  F.  Shrady.  The  first  sea- 
side sanatorium  for  tuberculous  and  scrofulous  children  was  established  in  1904 
at  Coney  Island  by  the  New  York  Association  for  Improving  the  Condition  of  the 
Poor. 

The  first  dispensary  class  in  the  United  States,  devoted  exclusively  to  the  treat- 
ment of  tuberculosis,  was  inaugurated  in  1894  by  Dr.  Edward  J.  Bermingham  of 
New  York  City,  at  the  New  York  Throat  and  Nose  Hospital.  The  first  municipal 
dispensary  for  the  treatment  of  the  consumptive  poor  was  established  by  the  city 
of  New  York  under  the  name  of  Clinic  for  Pulmonary  Diseases  of  the  Health 
Department.  It  was  started  mainly  through  the  initiative  of  Professor  Hermann 
M.  Biggs,  then  General  Medical  Officer  of  the  city,  and  was  opened  in  March,  1904. 

The  first  auxiliary  to  a  tuberculosis  dispensary  was  established  in  1907  in  con- 
nection with  the  tuberculosis  clinic  of  the  Presb3rterian  Hospital  of  New  York  City. 
It  owes  its  existence  to  the  enthusiasm  and  devotion  of  Mrs.  J.  Borden  Harriman, 
Mrs.  Straight,  and  Mrs.  Rumsey. 
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The  first  exhibition  on  tuberculosis  in  this  country  was  held  in  Baltimore  in 
January,  1904,  under  the  joint  auspices  of  the  Tuberculosis  Commission  of  the 
Maryland    State   Board   of   Health   and   the   Mary-land   Public   Health   Association. 

The  first  periodical  in  America  devoted  entirely  to  tuberculosis  was  the  Journal 
of  Tuberculosis  which  first  appeared  in  June,  1899,  under  the  editorship  of  Carl 
von  Ruck,  B.S.,  M.D.,  of  Asheville,  N.  C.  In  1903  the  Jolrnal  of  the  Outdoor 
Life  saw  the  light  of  day  at  Saranac  Lake,  N.  Y.,  under  the  able  leadership  of 
Dr.  Lawrason  Brown.  This  journal  has  been  productive  of  a  great  deal  of  good 
and  has  now  no  less  than  6500  readers. 

The  first  endowed  institution  for  the  study,  treatment  and  prevention  of  tuber- 
culosis was  founded  in  Philadelphia,  Pa.,  in  1903.  It  owes  its  existence  to  the  well 
known  philanthropist,  Mr.  Henry  Phipps  of  New  York.  This  institute  is  now  a 
part  of  the  University  of  Pennsylvania.  The  first  tuberculosis  society  in  the  United 
States  was  formed  by  Dr.  Lawrence  F.  Flick  of  Philadelphia  in  1892,  under  the 
name  of  Pennsylvania  Society  for  the  Prevention  of  Tuberculosis.  The  first  day 
and  night  camp  was  established  in  Buffalo,  N.  Y.,  July  i,  1908,  under  the  direction 
of  John  H.  Pryor,  who  was  also  the  founder  of  the  second  anti-tuberculosis  associa- 
tion in  the  United  States  in  1892.  The  first  tuberculosis  committee  working  under 
the  auspices  and  in  conjunction  with  a  Charity  Organization  Society  was  founded 
in   New  York  in   1902. 

In  1908,  after  a  meeting  at  the  tuberculosis  exhibition  in  New  York,  to  which  all 
the  employees  of  the  Metropolitan  Life  Insurance  Company  had  been  invited,  the 
officers  of  the  Company  decided  to  establish  a  sanatorium  for  its  consumptive  em- 
ployees. After  some  litigation  concerning  the  right  of  such  a  company  to  do  this, 
permission  was  granted  by  the  courts  and  a  magnificent  institution  was  erected  at 
Mount  McGregor,  N.  Y.     It  was  inaugurated  on  June  20,  1914. 

In  1908,  the  New  York  Post-Graduate  Medical  School  created  the  first  chair  of 
phthisiotherapy,  and  in  1917  the  Trudeau  School  of  Tuberculosis,  named  in  honor 
of   Edward   Livingston   Trudeau,   was   founded   at   Saranac  Lake,    N.   Y. 

The  formation  of  the  National  Tuberculosis  Association  had  its  beginning  during 
a  meeting  in  Baltimore  on  January  28,  1904,  at  the  time  of  the  first  tuberculosis 
exhibit.  The  outcome  of  this  meeting  was  a  most  happy  one.  An  organization 
was  founded  under  the  name  of  "  The  National  Association  for  the  Study  and 
Prevention  of  Tuberculosis."  This  name,  suggested  by  Dr.  Lawrence  F.  Flick, 
was  chosen  so  as  to  make  it  distinctive  from  the  other  organizations  in  the  field. 
Only  recently  was  the  much  more  simple  name  of  "  National  Tuberculosis  Associa- 
tion "  adopted.  A  committee  was  appointed  to  draw  constitution  and  by-laws. 
This  constitution  and  by-laws  were  adopted  on  Monday,  June  6,  1904,  at  Atlantic 
City.  The  objects  of  the  new  society  are  stated  to  be  (i)  the  study  of  tuberculosis 
in  all  its  forms  and  relations;  (2)  the  dissemination  of  knowledge  about  the  causes, 
treatment,  and  prevention  of  tuberculosis;  (3)  the  encouragement  of  the  preven- 
tion and  scientific  treatment  of  tuberculosis.  The  first  to  hold  office  in  the  As- 
sociation were  as  follows :  Dr.  Edward  L.  Trudeau,  of  Saranac  Lake,  N.  Y., 
president;  Dr.  William  Osier,  of  Baltimore,  and  Dr.  Hermann  M.  Biggs,  of  New 
York,  vice-presidents;  Dr.  George  M.  Sternberg,  of  Washington,  D.  C,  treasurer; 
Dr.  Henry  Barton  Jacobs,  of  Baltimore,  secretary. 

The  gradual  growth  of  the  Association,  the  biographies  of  all  its  officers  with 
their  portraits  and  a  list  of  their  contributions  on  the  subject  of  tuberculosis,  the 
achievements  of  the  Association  from  year  to  year,  and  the  papers  read  at  each 
section,  all  will  be  enumerated  in  detail  in  chronological  order  in  the  history.  In 
this  summary  I  will  briefly  mention  the  most  essential  achievements  and  labors  of 
the  society. 

In  1904,  the  Association  started  with  a  membership  of  26;  to-day  we  have  25 
life  members  and  over  4200  regular  members.  Prior  to  June,  1904,  there  were 
in  the  United  States  23  tuberculosis  associations  and  committees,  to-day  there  are 
no  less  than  1080  associations. 

Prior  to  the  organization  of  our  Association,  there  were  in  the  United  States 
96  sanatoria  and  special  hospitals,  24  tuberculosis  dispensaries,  no  open  air  schools, 
no  preventoria.  There  are  now  600  sanatoria,  special  hospitals  and  camps;  504 
tuberculosis  dispensaries;  3000  open  air  schools  and  fresh  air  classes,  and  15 
preventoria.  In  1904  there  existed  no  tuberculosis  nurses,  to-day  we  have  about 
3500  specially  trained  tuberculosis  nurses. 

Among  the  other  outstanding  features  of  the  work  of  the  Association  we  may 
mention  its  work  of  organizing  and  conducting  the  Sixth  International  Congress 


l8  NATIONAL   TUBERCULOSIS   ASSOCIATION 

on  Tuberculosis  in  1908.  It  started  traveling  tuberculosis  exhibits ;  inaugurated 
the  Tuberculosis  Sunday  which  has  since  developed  into  Tuberculosis  Week ; 
promoted  the  Red  Cross  Seal  Sale  which  grew  from  a  limited  sale  of  less  than 
15  million  in  1905  to  over  400  million  seals  in  1919.  During  1918  the  National 
Association  discontinued  its  plans  for  Red  Cross  Christmas  Seals  and  in  lieu  of 
this  campaign  and  in  order  to  perpetuate  the  work  the  Red  Cross  made  a  direct 
appropriation  to  the  Association  of  $2,500,000  for  distrilsution  to  its  allied  agencies. 
The  Association  printed  and  distributed  educational  leaflets,  posters,  and  booklets 
on  tuberculosis,  aggregating  several  million  copies ;  established  the  American  Re- 
view OF  Tuberculosis,  now  having  a  circulation  of  1200 ;  it  published  a  number 
of  research  studies,  such  as  "  The  Influence  of  Sanatoria  on  Surrounding  Prop- 
erty," "  Fresh  Air  and  How  to  Use  It,"  "  Tuberculosis  Hospital  and  Sanatorium 
Construction,"  etc. 

Thanks  to  the  magnificent  gift  of  $100,000  from  the  Metropolitan  Life  Insurance 
Company,  the  Association  was  able  to  establish  in  1916  the  Framingham  Com- 
munity Health  and  Tuberculosis  Demonstration.  The  National  Tuberculosis  As- 
sociation has  conducted  15  annual  meetings  at  which  no  less  than  560  papers  on 
the  medical  and  social  phases  of  tuberculosis  have  been  read  and  discussed  and 
15  presidential  addresses  delivered.  In  1915  it  started  a  series  of  sectional  con- 
ferences which  have  since  been  conducted  annually  with  most   satisfactory  results. 

During  the  world  war  the  Association  put  into  effect  a  program  which  had  for 
its  purpose  the  following  up  of  every  case  of  tuberculosis  discharged  from  mili- 
tary camps  and  a  complete  system  of  education  in  all  of  the  large  army  camps 
and  cantonments  in  the  United  States  and  France,  including  a  special  exhibit, 
motion  pictures,   lectures,   and   distribution   of   literature. 

To  whom  are  the  medical  profession  and  the  people  of  the  United  States  in- 
debted for  this  enormous  and  wonderful  work,  amounting  to  the  reduction  of 
the  death  rate  of  tuberculosis  from  200.7  per  100,000  population  in  1904  to  149. i 
in  1918?  To  our  leaders  in  this  work,  of  whom  fortunately  the  majority  are 
still  with  us.  I  mention  first  our  only  surviving  Honorary  Vice-president,  Col. 
George  E.  Bushnell ;  then  Hermann  M.  Biggs,  who  graced  the  presidential  chair 
for  two  years;  Frank  Billings,  Vincent  Y.  Bowditch,  William  H.  Welch.  Mazyck 
P.  Ravenel,  Homer  Folks,  George  M.  Kober,  Edward  R.  Baldwin,  Charles  L.  Minor, 
David  R.  Lyman,  and  our  present  honored  President,  Victor  C.  Vaughan,  our 
Secretary,  Henry  Barton  Jacobs,  who  has  served  the  Association  from  the  very 
beginning  in  1904;  William  H.  Baldwin,  our  retired  Treasurer;  Mr.  Henry  B.  Piatt, 
our  present  Treasurer ;  Livingston  Farrand,  our  first  Executive  Secretary,  who 
served  the  Association  so  ably  from  1905  to  1914;  our  present  Managing  Director, 
Charles  J.  Hatfield ;  Philip  P.  Jacobs,  the  Assistant  Secretary  since  the  year  1908 ; 
Donald  B.  Armstrong,  the  Executive  Officer  of  the  Community  Health  and 
Tuberculosis  Demonstration ;  and  their  numerous  assistants  and  clerical  staff  com- 
prising about  60  people. 

I  believe  it  to  be  apropos  at  this  moment  to  recall  in  reverence  and  in  gratitude 
the  names  of  our  departed  leaders :  Grover  Cleveland,  Honorary  Vice-President 
from  1905  to  1908;  Theodore  Roosevelt,  Honorary  Vice-President  from  1905  to 
1919,  and  President  of  the  International  Tuberculosis  Congress  in  1908.  Each 
of  these  men  occupied  for  two  terms  the  highest  office  which  can  be  conferred 
upon  American  citizens  and  each  of  them  left  an  imprint  upon  the  history  of  the 
United  States  as  ideal  servants  of  an  ideal  republic,  and  showed  us  our  duties 
to  ideal  citizenship.  Both  Mr.  Cleveland  and  Mr.  Roosevelt  were  deeply  in- 
terested in  all  public  health  problems  and  particularly  in  tuberculosis.  Well  may 
we  be  proud  to  count  them  among  our  numbers. 

The  first  President  of  our  Association,  our  own  Edward  Livingston  Trudeau, 
will  always  be  gratefully  remembered  not  only  by  us  but  by  the  American  people 
at  large  for  his  pioneer  work  in  the  treatment  of  tuberculosis  and  his  humanitarian 
efiforts. 

The  next  great  loss  our  ranks  sustained  was  in  the  death  of  Edward  G.  Janeway, 
the  celebrated  diagnostician,  who  never  claimed  to  be  a  tuberculosis  specialist, 
though  there  could  hardly  be  any  one  aspiring  to  this  title  who  has  done  more  for 
the  anti-tuberculosis  cause  in  general,  and  particularly  in  the  combat  of  phthisio- 
phobia,  for  the  individual  patient  or  pupil. 

Theodore  B.  Sachs,  whom  we  may  justly  call  the  martyr  president,  gave  up  his 
life  while  in  full  vigor  and  strength  because  he  could  not  endure  the  low  attempts 
directed  against  his  honor  and  reputation.     For  his  memorial  tablet  at  the  Naper- 
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ville  Sanatorium  where  his  body  was  interred,  the  blind  physician,  Dr.  Robert  H. 
Babcock,   wrote    the    following   impressive    words : 

"  In  memory  of  Dr.  Theodore  B.  Sachs,  whose  life  was  spent  in  disinterested  ef- 
forts to  relieve  the  condition  of  the  unfortunate.  Never  indifferent  to  the  distress 
of  others,  he  labored  unselfishly  and  untiringly  in  their  behalf,  and  this  sanatorium 
in  which  ground  he  sleeps,  is  a  monument  to  his  unusual  greatness  of  heart  and 
singleness  of  purpose.  He  loved  his  neighbor  as  himself  and  was  in  truth  a  good 
Samaritan." 

John  Henry  Lowman,  gentle,  kind,  scholarly,  and  devoted  to  the  highest  ideals, 
served  as  sixth  president  of  the  National  Tuberculosis  Association  from  1913 
to  1914.  His  charming  qualities  and  fine  traits  of  mind  and  heart  will  long  be  re- 
membered by  the  members  of  this  Association.  Dr.  Lowman's  death  was  typical 
of  his  life.  He  made  the  supreme  sacrifice  as  surely  as  any  American  soldier  on 
the  battlefields  of  Flanders  and  in  France.  When  he  was  called  to  be  chief  of  the 
medical  division  of  the  Commission  for  Tuberculosis  in  Italy,  under  the  auspices 
of  the  American  Red  Cross,  already  an  invalid  he  knew  the  great  risk  he  was 
taking  in  crossing  the  sea,  but  he  answered  the  call.  He  became  sick  on  his 
voyage  to  Italy  and  returned  a  very  sick  man  and  soon  passed  away.  He  died 
the  soldier's   death  after  living  in  the  best  sense  of  the  word  a   physician's  life. 

Surgeon  General  George  M.  Sternberg  served  the  National  Tuberculosis  As- 
sociation as  its  faithful  treasurer  from  the  time  of  the  formation  of  the  society  in 
1904  to  1915.  Distinguished  as  a  soldier  as  well  as  a  physician  and  scientist, 
after  his  retirement  from  the  Army  he  took  the  greatest  interest  in  the  better- 
ment of  the  health  of  the  capital  of  our  country  and  in  the  housing  problem  of 
the  poor.  He  died  November  3,  1915,  at  the  ripe  old  age  of  78  and  will  long 
be  remembered  as  a  man  of  highest  scientific  attainments,  an  efficient  officer,  ideal 
citizen  and  philanthropist. 

On  all  the  great  souls  thus  far  mentioned  as  having  gone  to  their  reward, 
appropriate  eulogies  were  pronounced  at  the  time  of  their  passing  beyond,  and 
resolutions  passed  by  the  Association  were  placed  on  record  in  the  Transaction's. 
Only  for  one  have  we  not  yet  been  able  to  do  this ;  the  great  William  Osier,  the 
first  physician  to  receive  the  distinction  of  unanimous  election  as  Honorary  Vice- 
President  of  the  National  Tuberculosis  Association.  He  passed  away  only  recently 
and  while  I  have  no  doubt  that  appropriate  resolutions  will  be  passed,  may  I  be 
permitted  to  pay  a  brief  tribute  here  to  the  man  to  whom  our  Association  and 
the  medical  profession  of  this  and  all  civilized  countries  owe  so  much? 
•  Sir  William  Osier  was  one  of  the  prime  movers  in  the  formation  of  our  Society, 
and  his  interest  in  the  tuberculosis  problem  in  its  social  as  well  as  its  medical 
aspects  has  been  unabated.  He  was  closely  identified  with  the  anti-tuberculosis 
movement  in  America  as  well  as  in  England  and  his  counsel  was  sought  as  an  ex- 
pert in  all  that  appertains  to  this  most  widespread  of  diseases.  He  added  some 
fifty  odd  important  contributions  to  the  modern  tuberculosis  literature.  To  Dr. 
Osier  is  due  the  formation  of  the  Laennec  Society  for  the  Study  of  Tuberculosis, 
which  is  a  part  of  Johns  Hopkins  Medical  School,  and  in  1900  he  established 
the  first  social  service  division  in  connection  with  the  tuberculosis  work  of  Johns 
Hopkins  Hospital.  The  honors  bestowed  upon  Sir  William  have  been  enumerated 
in  the  many  eulogies  already  published  and  I  need  not  recount  them  here.  I 
shall  only  mention  the  two  most  important.  Shortly  after  his  arrival  in  England 
as  Regius  Professor  at  Oxford,  he  was  created  a  Baronet  of  the  United  Kingdoms 
by  King  George  V.  In  1918  Sir  William  was  made  president  of  the  British  Classi- 
cal Association,  a  rare  honor  indeed  to  be  bestowed  upon  one  whose  training 
had  been  that  of  a  physician  purely  and  simply.  Osier's  interest  in  America,  in  its 
medical  institutions,  and  in  his  countless  friends  and  pupils  was  genuine  and  lasting 
until  the  end.  His  work  in  Oxford  equalled  his  achievements  in  Montreal,  Phila- 
delphia, and  Baltimore.  In  answer  to  an  inquiry  prior  to  the  publication  of  an 
article  on  "  The  Tuberculosis  Situation  After  the  World  War,"  Sir  William  wrote 
me  under  date  of  May  26,  1919,  "  All  goes  well  here  and  I  hope  we  will  get  the 
tuberculosis  problem  settled  ere  long  on  national  lines."  During  the  war  he  worked 
for  the  health  of  the  English  and  Allied  armies.  The  death  of  his  only  son.  Revere, 
who  made  the  supreme  sacrifice  in  the  world  war,  was  a  terrible  blow  to  this 
great  and  good  man,  but  he  bore  up  under  it  bravely.  In  reply  to  a  letter  of  con- 
dolence from  the  author,  after  expressing  his  thanks  with  his  usual  warmhearted- 
ness, Sir  William  merely  added,  "  It  has  of  course  been  a  pretty  hard  business." 
Then   forgetful  of  his  own  sorrow  he  went  on  to  speak  of  our  duties  as  physi- 
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cians  in  the  world  war.  He  kept  on  working  for  the  soldiers  and  with  the  soldiers. 
He  talked  to  them  on  subjects  of  hygiene,  how  to  preserve  their  health  and  to 
prevent   tuberculosis. 

In  November,  1919,  Osier  contracted  pneumonia  but  he  himself  hoped  for  an 
earh-  recovery,  and  on  Christmas  day  he  sent  a  t>-pically  cheerful  cablegram  to 
Johns  Hopkins  Hospital,  announcing  that  he  was  making  a  good  fight ;  four  days 
later  he  died.  Perhaps  he  only  sent  that  message  to  give  Christoas  cheer  to 
his  many  friends  on  this  side  of  the  Atlantic.  He  must  have  realized  the  serious- 
ness of  his  condition,  for  after  his  death  the  following  note,  dated  December  23. 
1919,  was  found  among  his  effects :  "  Dear  friends,  the  harbor  is  nearly  reached, 
after  a  splendid  voyage  with  such  companions  all  the  way;  and  my  boy  waiting 
for  me."     How  the  soul  of  this  great  man  is  revealed  in  these  simple  words  I 

Cheerfulness,  an  unbounded  capacitj'  for  work,  a  devotion  to  the  highest  ideal.s 
of  medicine  and  humanity,  a  marvelous  scholarship,  loyalty  to  his  friends,  and 
kindliness  to  the  humblest  of  the  humble,  were  the  outstanding  characteristics  of 
Sir  William  Osier.  His  lifelong  friend.  Prof.  William  H.  Welch,  of  Baltimore, 
well  said  of  him:  "To  Osier  nothing  human  was  foreign.  His  home  both  in 
Baltimore  and  Oxford  was  a  center  of  hospitality."  Those  who  had  the  rare 
privilege  to  walk  with  Professor  Osier  through  the  medical  wards  or  who  had 
the  good  fortune  to  have  been  present  at  some  of  his  receptions  to  students  will 
never  forget  the  human  side  of  his  character.  Osier  was  devoted  to  his  pupils 
but  he  was  also  devoted  to  his  teachers  and  the  veneration  and  enthusiasm  he 
expressed  when  he  spoke  of  his  own  masters  and  the  masters  of  us  all  was  an 
inspiration  that  not  only  stimulated  the  interest  in  historic  medicine  but  aroused 
gratitude  for  the  inheritance  which  the  teachers  of  past  generations  have  left  us. 
On  October  5.  1905,  he  took  the  American  delegation,  which  had  attended  the 
Fifth  International  Tuberculosis  Congress  in  Paris,  to  the  cemetery  of  Mont 
Parnasse  to  deposit  a  wreath  on  the  tomb  of  Louis,  the  French  physician  at  whose 
feet  so  many  American  physicians  of  the  past  generation  had  sat.  It  was  a  touch- 
ing tribute  and  gave  the  younger  men  a  lesson  in  gratitude  to  our  teachers. 

Osier  was  one  of  our  great  phj'sicians  of  the  Anglo-Saxon  race  of  the  present 
day.  He  instructed  thousands  of  students  by  word  of  mouth  and  by  his  writings 
on  early  diagnosis,  practical  prophylaxis,  and  rational  treatment  of  tuberculosis. 
In  a  lecture  delivered  soon  after  his  arrival  in  England,  he  said :  "  Probably  ninety 
per  cent,  of  mankind  has  latent  tuberculosis,  and  if  I  had  an  instrument  here 
with  which  I  could  look  into  the  chest  and  abdomen  of  each  of  you  I  would  prob- 
ably find  somewhere  a  small  area  of  the  disease.  So  widespread  is  the  germ 
that  practically  all  humans,  by  the  time  they  become  adult,  harbor  the  bacillus 
of  the  disease.  But  we  do  not  die,  because  we  are  not  guinea-pigs  and  rabbits. 
We  have  attained  a  certain  immunity.  But  the  germ  is  in  us,  though  negative, 
and  with  all  of  us  there  is  the  possibility  of  slipping  into  the  dangerous  state. 
But  when  workers  have  living  wages,  when  the  house  becomes  the  home,  and  the 
nation  spends  on  food  what  it  now  spends  on  drink,  then  there  will  be  millions 
instead  of  thousands  with  practically  continuous  immunity.  For  the  enemy  has 
been  tracked  to  its  stronghold,  which  is  defended  by  three  allies  —  poverty,  bad 
housing,  and  drink."  He  looked  upon  tuberculosis  as  a  disease  of  the  masses, 
and  particularly  of  those  of  little  or  no  means,  and  we  know  that  he  induced  many 
of  his  wealthy  friends  and  patients  to  consecrate  some  of  their  fortunes  to  the 
relief   of   the   consumptive   poor. 

Characteristic  of  William  Osier  and  his  labors  are  the  words  which  grace  the 
photograph  he  presented  to  those  who  bade  him  farewell  on  May  2,  1905,  when 
he  was  about  to  leave  for  Oxford.  They  were  the  immortal  words  of  Abou  Ben 
Adhem :     "  Write  me  as  one  that  loves  his  fellow  men." 

Respectfully  submitted, 
Approved  by 

S.   Adolphus   Knopf,   Secretary. 

Hermann  M.  Biggs,  Chairman. 

Charles  J.  Hatfield. 

Henry  Baston  Jacobs. 

George  M.  Kober. 

Dr.  Knopf:  Mr.  President,  may  I  now  move  that  you  request  the 
delegates  to  rise  and  remain  standing  in  silence  for  a  few  moments  in  honor 
of  our  departed  leaders? 


REPORT    OF    THE    MEETING  21 

At  a  meeting  of  the  Board  of  Directors,  the  following  officers  were 
elected  for  the  ensuing  year : 

Dr.  Gerald  B.  Webb,  Colorado,  President 

General  William  C.  Gorgas,*  District  of  Columbia,  Honorary  \'ice- 

President 
Colonel  George  E.   Bushnell,  Massachusetts.   Honorar}-  Mce-Presi- 

dent 
Dr.  Philip  King  Brown.  California,  Vice-President 
Dr.  James  Alexander  Miller.  New  York.  Vice-President 
Dr.  George  M.  Kober,  District  of  Columbia,  Secretary 
Mr.  Henry  B.  Piatt,  Xew  York,  Treasurer 
Mr.  Wadleigh  B.  Drummond,  Maine.  Clerk 

The  following  directors  were  elected  to  serve  on  the  Executive  Com- 
mittee for  the  ensuing  year : 

Dr.  H.  Kennon  Dunham,  Ohio 

Dr.  W.  L.  Dunn,  North  Carolina 

Miss  Edna  L.  Foley,  lUinois 

Dr.  Alfred  Henry,  Indiana 

Dr.  Walter  R.  Steiner,  Connecticut 

Dr.  \'ictor  C.  Vaughan,  Michigan 

Dr.  William  Charles  White.  Pennsylvania 

*  Deceased. 
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New  York  City,  March  20.  1920. 
National   Tuberculosis   Association, 

381    Fourth  Avenue,   New   York  City. 
Gentlemen : 

We  submit  herewith  an  analysis  of  your  cash  account  showing  opening  and 
closing  balances  for  the  year  and  the  amounts  of  your  cash  receipts  and  disburse- 
ments  under  the   classification   which  you   have   established. 

We  reconciled  the  balance  of  cash  on  hand  as  shown  by  your  records  at  the  end 
of  the  fiscal  year  with  the  bank's  balance  as  reported  to  us  and  found  the  two  to  be 
in   agreement. 

The  executive  office  fund  has  been  increased  from  $2000.00  to  $5000.00  during  the 
current  year.  This  increase  of  $3000.00  is  listed  among  disbursements  under  the 
caption  "  E.xecutive  Office  Fund." 

We  are  pleased  to  report  that  we  found  the  records  satisfactorily  kept.  We  wish 
to  acknowledge  the  courtesy  and  cooperation  accorded  us  by  your  staff  during  our 
work. 

Yours  very  truly, 

W.  B.  Richards  &  Co. 

Statement  of  Cash  Receipts  and  Disbursements  for  the  Year  ended  December 
31,  1919: 

Receipts 

Balance,    January    i,    1919 $3,052.06 

Dues $12,706.69 

Donations     51 1-50 

Review    Subscriptions    2.409.09 

Review    Advertising     1,024.26 

Modern   Health    Crusade    130,250.20 

Postage  Refunds    1,029.81 

R.  C.   S.   Supplies    10,259.25 

Purchases   Resold    12,386.52 

Overpayments    22.81 

Miscellaneous    3,203.26 

Red  Cross  Roll  Call  1919  1,000,000.00 

Red  Cross  Roll  Call  Balance  1918 764.19 

Conference   Meetings     4.50 

Interest   on   Deposits    9,583.21 

Telephone     5.85 

American  Red  Cross    1,500  000.00 

Traveling  Expense,   Refund   and   Suspense    1,411.23 

Suspense  Fund   850.00 

Office  and  Administrative  Salaries  Refund  941.67 

Interest  on  Certificate  of  Deposit  562.55 

Genetic  Factors    i7-7i 

Greater  New  York  Red  Cross  Christmas  Seal  Campaign  42,909.62 

Red  Cross  State  Association  Fund    1,536.01 

Percentage  on  Red  Cross  Seal  Sales  1 1,429.38      2,743,819.31 

Total  Cash  to  be  Accounted   for    $2,746,871.37 

Disbursements 

Salaries    $89,222.41 

Review     8,984.60 

Regular  Printing   12,809.54 

M.  H.  C.   Supplies   127,32375 
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War  Program  946-97 

Conferences  and  Meetings   3.130.09 

Traveling  Expense    25,826.16 

Miscellaneous   Appropriations    28.453.62 

Red  Cross  Seal  Campaign   176,058.15 

Purchases  for  Resale   12,986.12 

Advanced  State  Funds    2,055,793.81 

Suspense    Account     10.450.00 

Postage     8,906.71 

Educational    Loan    Service    2.268.00 

Missionary-  Fund    101,900.00 

Membership    2,941.81 

Civic  Educational  War  Fund  276.30 

Branch  Office  Expenses   5.632.60 

Genetic   Factors    5.400.80 

Red  Cross  Suspense  1918  82.76 

Executive   Office    Fund    3,000.00 

Dusty  Trades    677.62 

Army  Hospital  Fund   94-90 

Dues     5.00 

Greater  New  York  Red  Cross  Christmas  Seal  Campaign  44,910.92 

Medical  Service    .67 

$2,728,083.31 
Overpayment  through  Check  No.   183  to  be  adjusted   in 

1920    76.04 

Total   Disbursements    

Balance,    December   31,    1919    


2,728,159-35 
$      18.712.02 


Contributors  to  the  funds  of  the  Association  for  the  year  May  i,  1919,  to  May  i, 
1920,  were : 


Clara  L.  Alden 
Mrs.  Joseph  T.  Ailing 
Louis  Allis 

Anti-Tuberculosis  League  of  Hawaii 
Mrs.   Armen 

Washington,  D.  C,  Tuberculosis  Asso- 
ciation 
John  W.  Auchincloss 
William  P.  Bancroft 
A.    R.    Barnes 
Miss  Elizabeth  S.  Bonham 
D.    Francisco    Cabrera 
Centralized  Budget  of  Philadelphia 
Mrs.   Bayard  W.  Cutting 


Rev.  J.   T.   Dougherty 

Dr.  Frederick  K.  Ehlers 

W.   R.   Grace  &  Company 

A.   H.   Herschel 

L.  Grace  Holmes,  R.N. 

Ejnar  Larsen 

Mrs.  Louis  C.  Madeira 

Mrs.  Fannie  Neilson 

James  A.  Rath 

H.   S. 

George  Segal 

^Irs.  Edward  M.  Shuster 

C.  L.  Snowden 

W.    Worthington 


THE  PRESENT  STATUS  AND  FUTURE 
PROSPECTS  OF  THE  TUBER- 
CULOSIS CAMPAIGN 

By  Victor  C.  Vaughan,  M.D. 

Ann  Arbor,  Mich. 

Address  of  the  President 

I  have  spent  some  time  during  the  current  year  in  trying  to  satisfy 
myself  concerning  the  present  status  and  future  prospects  of  the  cam- 
paign against  tuberculosis.  It  is  my  purpose  to  give  in  this  paper  a  brief 
statement  of  the  conclusions  which  I  have  reached. 

In  the  first  place,  it  seems  to  be  thoroughly  established  that  prac- 
tically no  child  is  born  into  the  world  with  tuberculous  infection.  Tens 
of  thousands  of  autopsies,  and  many  more  applications  of  the  tuberculin 
test,  have  demonstrated  the  fact  that  congenital  tuberculosis  is  exceed- 
ingly rare.  Besides  this,  the  weight  of  opinion  at  present  is  that  there 
is  no  inheritance  of  even  a  predisposition  towards  this  disease.  Tuber- 
culous cows  are  used  in  Denmark  and  elsewhere  for  breeding  purposes. 
If  the  calves  produced  by  these  cows  be  immediately  separated  from  the 
mothers  at  birth  and  permitted  to  nurse  healthy  cows  or  are  fed  upon 
sterilized  food,  they  grow  into  healthy  animals.  The  same  thing  on  a 
smaller  scale  has  been  shown  to  be  true  in  the  human  race.  Tuberculosis 
is  always  an  acquired  disease  and  never  inherited.  While  during  the 
fifty  or  more  years  preceding  the  World  War  the  death  rate  from  tuber- 
culosis was  constantly  decreasing,  the  percentage  of  tuberculous  in- 
fection has  been  increasing;  in  other  words,  we  have  a  lessened  mortality 
from  this  disease  and  a  greater  morbidity.  The  causes  of  this  increase 
in  tuberculous  infection  should  give  us  great  concern.  It  has  been 
shown  that  the  greatest  increase  in  tuberculous  infection  has  developed 
in  cities,  and  especially  in  those  cities  where  the  homes  are  overcrowded. 
This  is  an  age  of  great  and  crowded  cities,  with  skyscrapers  reaching 
toward  the  heavens.  It  is  more  than  probable  that  the  census  for  the 
present  year  will  show  that  quite  half  of  our  population  is  urban.  Every 
city  in  the  countr}-  from  the  humblest  village  to  the  great  metropolis  is 
hoping  that  the  census  will  show  a  great  increase  in  its  population.  Is 
this  desirable?  Does  it  endanger  the  health  of  the  masses?  Can  man- 
kind at  large  best  develop  physically,  mentally,  and  morally  in  great  cities? 
While  tuberculous  infection  has  greatly  multiplied  in  cities  and  while 
much  of  our  rural  population  is  still  badly  housed,  the  rate  in  the  in- 
crease of  tuberculous  infection  has  been  most  marked  in  the  cities.     Quite 
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one-half  of  our  population  is  to-day  living  in  cells.  Some  of  these  cells 
are  crude  and  unfit  for  human  habitation,  while  others  are  gilded  and 
supplied  with  the  richest  and  most  ornate  furniture ;  but  all  are  cells. 

We  might  learn  a  lesson  from  a  study  of  the  prevalence  of  tuberculosis 
among  cattle.  According  to  Moore,  this  disease  is  rare  among  the  range 
cattle  from  the  West  and  Southwest  that  come  to  the  markets  at  Kansas 
City  and  Giicago ;  on  the  other  hand,  tuberculosis  is  common  in  the 
dairy  herds  in  every  part  of  the  country.  Housing  is  the  greatest  prob- 
lem, as  I  look  at  it.  in  the  tuberculosis  campaign  and  the  greatest  factor 
in  the  increase  in  tuberculous  infection.  Something  must  be  done  which 
will  turn  the  current  and  drive  our  people  from  the  cities  to  the  country. 
At  present  every  incentive  leads  in  the  opposite  direction.  The  farmer 
and  his  sons  are  leaving  their  tillable  lands,  moving  to  the  city,  going 
into  business  for  themselves  or  becoming  employees  in  mercantile,  manu- 
facturing, and  other  industrial  plants.  The  young  man  who  has  re- 
cently married  and  with  the  prospect  of  a  family  ahead  of  him  knows 
the  difficulty  of  properly  rearing  his  children  in  the  countr}-.  The  hard- 
ships of  rural  life  are  still  great.  The  educational  and  cultural  oppor- 
tunities for  himself,  wife,  and  children  in  the  countn,-  are  meager,  but 
the  most  potent  influence  in  driving  the  farmer  to  the  cit}'  is  a  financial 
one.  The  man  who  stays  on  his  farm  can  not  get  laborers,  because  he 
can  not  afford  to  pay  the  wages  these  men  receive  in  industrial  plants. 
In  order  to  do  this  he  would  be  compelled  to  sell  his  wheat  at  many 
dollars  a  bushel.  He  certainly  can  not  keep  his  laborers  if  he  must  sell 
his  produce  at  the  figures  now  prevailing,  as  great  compared  with  the 
past  as  they  are.  In  my  opinion,  no  nation  can  greatly  improve  when 
so  large  a  proportion  of  its  inhabitants  are  living  a  parasitic  life,  and  all 
cities  are  parasites.  The  fundamental  necessities  of  life  are  food,  cloth- 
ing, shelter,  and  fuel.  The  miner  who  digs  the  coal  may  go  on  a  strike 
and  compel  us  to  pay  whatever  price  he  sees  fit  to  demand.  The  lumber- 
man and  other  providers  of  shelter  material  may  hold  his  products,  either 
in  the  raw  or  partially  manufactured  state,  until  he  gets  what  he  demands  ; 
but  all  food  and  clothing  come  from  the  soil,  and  the  farmer  owning  the 
soil  cannot  aftord  to  strike.  He.  however,  is  likely  to  do  something 
that  will  be  more  drastic  than  going  on  a  strike.  He  will  produce  what 
he  needs  to  feed  himself  and  his  family,  while  he  and  his  boys  will  go 
to  the  city  and  make  much  more  than  they  possibly  can  on  the  farm. 
Argument  is  of  no  value  in  presenting  this  point.  Facts  are  more  potent 
than  logic.  Under  present  conditions  there  is  even.-  reason  that  the 
strong  and  vigorous  man,  be  he  poor  or  rich,  should  go  to  the  cit\'.  A 
few  days  ago  a  wealthy  manufacturer,  with  his  shops  located  in  a  most 
charming  village  so  far  as  natural  scenen,'  is  concerned,  came  to  me  com- 
plaining bitterly  because  there  is  no  physician  in  his  place.  He  pointed 
out  the  natural  beauties  and  advantages  of  the  location.  I  asked  him 
whether  his  family  lived  in  the  village.  He  said  no,  his  family  lived  in 
Detroit.  I  asked  why.  He  said,  "  There  are  in  the  city  educational  and 
social  advantages  that  do  not  ^xist  in  my  village."     "  But,"  said  I,  "  you 
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expect  a  young  physician  with  the  prospect  of  a  family  to  live  where 
you  will  not  permit  your  own  family  to  live."  This  is  exactly  the  situa- 
tion prevailing  over  a  large  part  of  the  country.  I  am  told  that  in  a  cer- 
tain section  of  Illinois  where  the  surface  produces  the  best  corn  in  the 
world  the  farmer  and  his  sons  are  working  beneath  the  surface  in  the 
mines,  while  the  wife  and  younger  children  are  scratching  the  surface 
and  producing  just  enough  to  feed  themselves.  I  am  also  informed  that 
more  than  one-third  the  acreage  of  the  State  of  Michigan  will  not  be 
under  cultivation  the  present  year.  As  I  see  it,  the  time  is  coming  and 
coming  quickly  when  the  scarcity  of  food  and  clothing  will  drive  the 
})eople  from  the  cities  to  the  country.  This  will  right  itself  in  time;  but 
how  great  the  cost  to  the  nation  I  am  not  able  to  estimate. 

In  England,  where  there  is  so  little  land,  the  people  apparently  desire 
to  get  near  it  and  are  building  garden  cities,  like  Letchworth,  Port  Sun- 
light, and  other  places.  In  this  country  where  we  have  so  much  land 
we  try  to  get  as  far  from  it  as  possible,  and  the  importance  of  a  city 
is  estimated  by  the  number  of  high  buildings  it  possesses. 

In  our  cities  nearly  one  hundred  per  cent,  of  the  adult  inhabitants  are 
already  infected  with  tuberculosis.  It  is  a  serious  question  how  nearly 
normal  any  individual  or  mass  of  individuals  can  be  when  all  are  in- 
fected with  the  bacillus  tuberculosis.  I  am  inclined  to  the  opinion  that 
the  well-nigh  universal  infection  with  tuberculosis  now  existent  among 
us  is  already  telling  upon  our  national  character.  If  universal  infection 
with  malaria  had  anything  to  do  with  the  decline  of  Greek  and  Roman 
civilization,  what  may  universal  infection  with  tuberculosis  do  for  us? 
It  may  be  that  some  twenty  centuries  in  the  future  some  learned  pro- 
fessor will  write  a  monograph,  entitled :  "  Tuberculosis  as  a  Factor  in 
the  Decline  of  the  Civilization  of  the  Twentieth  Century." 

We  are  very  properly  establishing  tuberculosis  sanatoria,  hospitals,  and 
colonies  for  the  care  of  those  afflicted  with  this  disease.  We  must  con- 
tinue to  do  this,  but  we  must  realize  that  we  shall  never  eradicate  the 
disease  by  these  measures.  In  order  to  eliminate  this  disease  and  its  evil 
consequences  whether  they  be  manifest  in  increased  death  rate  or  in  in- 
creased morbidity,  there  must  be  radical  changes  in  our  methods  of 
living.  When  the  young  city  minister,  lawyer,  doctor,  clerk,  or  artisan 
develops  tuberculosis,  if  we  detect  the  disease  in  its  incipient  stage,  we  send 
him  to  a  sanatorium.  There  we  give  him  complete  rest,  good  food,  and 
instruct  him  in  methods  of  living;  but  when  his  time  is  up,  what  can  he 
do?  There  is  only  one  thing  for  him  to  do,  and  that  is  to  return  to  his 
former  vocation,  and  in  the  majority  of  instances  he  relapses,  spreads 
the  disease  to  his  family  and  others  with  whom  he  comes  in  contact, 
and  finally  himself  dies  from  it.  Wise  men  see  these  things  and  attempt 
to  supplement  the  tuberculosis  sanatorium  with  the  colony,  where  the 
young  man  is  taught  some  light  handicraft,  preferably  something  that 
will  enable  him  to  live  out  of  doors;  but  he  can  not  stay  in  the  colony 
'indefinitely  and  when  he  comes  out  to  practice  this  recently  acquired 
handicraft  he  must  compete  with  men  who  have  been  in  this  specialty  all 
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their  lives.  Necessarily  he  is  a  failure  and  he  goes  back  to  his  old  life 
with  almost  uniformly  the  result  as  indicated  above. 

We  must  clothe  agricultural  labor  with  greater  dignity  and  reward  it 
more  liberally ;  we  must  surround  it  with  all  the  educational  and  cultural 
conditions  which  are  now  found  only  in  the  city.  Every  boy  and  girl 
should  have  a  manual  as  well  as  a  mental  education. 

Unskilled  labor  is  now  demanding  six  working  hours  a  day  and  five 
days  a  week,  and  we  sneer  at  it  for  making  such  a  request.  If  every 
adult  worked  four  hours  a  day  in  some  productive  capacity  there  would 
be  no  scarcity  in  any  of  the  necessities  of  hfe.  It  is  estimated  that  even 
with  crude  agricultural  implements  the  average  number  of  hours  per 
year  necessary  to  get  the  greatest  production  from  an  acre  of  land 
amounts  to  only  two  hundred  and  twenty.  There  is  much  justice  in 
the  demand  of  the  unskilled  laborer,  but  the  trouble  is  that  he  at  present 
would  not  wisely  spend  the  remaining  eighteen  hours.  A  large  number 
of  unskilled  workmen  break  down  at  present  from  tuberculosis,  but  their 
misfortune  is  not  always  due  to  hard  labor;  rather  to  the  manner  and 
place  in  which  they  spend  their  non-working  hours. 

I  am  told  that  tuberculosis  is  a  result  of  our  civilization.  I  prefer  to 
say  that  is  an  incident  to  our  civilization,  and  when  we  become  really 
civilized  we  shall  not  be  content  to  live  in  cells,  be  they  crude  or  be  they 
gilded.  Most  of  the  so-called  educational  and  cultural  advantages  of  the 
cities  to-day  are  not  worth  anything  and  many  are  positively  injurious. 
We  are  gregarious  animals.  We  flock  together ;  we  like  to  live  in  crowds ; 
we  find  enjoyment  when  we  mingle  in  great  numbers ;  we  are  not  yet 
intellectual  enough  to  live  in  even  partial  isolation.  The  masses,  both 
rich  and  poor,  fail  to  find  enjoyment  in  the  librar)',  in  the  workshop,  in 
the  garden,  or  in  the  field. 

It  must  not  be  concluded  from  what  I  have  said  that  I  am  a  pessimist 
in  the  fight  against  tuberculosis.  I  certainly  am  not.  Man  will  ultimately 
eradicate  this  disease  just  as  we  have  placed  malaria,  yellow  fever,  typhoid 
fever,  the  bubonic  plague,  and  other  diseases  under  our  authority,  but 
before  he  accomplishes  this  great  task  there  must  be  a  radical  change 
in  his  manner  of  living.  In  the  meantime,  it  is  our  duty  as  physicians 
and  health  workers  to  educate  the  people,  especially  the  children,  to  build 
sanatoria,  hospitals,  and  colonies,  but  we  must  recognize  at  all  times 
that  these  are  only  milestones  on  the  road  of  human  progress  and  that 
they  must  be  past  and  left  far  behind  before  man  reaches  that  degree 
of  intellectuality  which  is  essential  to  proper  living. 

There  has  been  much  discussion  in  Congress  recently  over  universal 
military  training.  I  believe  most  heartily  in  the  draft.  Every  Ameri- 
can citizen  should  be  required  to  do  his  duty,  alike  in  war  and  in 
peace.  I  believe  in  universal  disciplinary  training  and  I  should  like  to 
join  a  political  party  which  would  favor  the  drafting  of  all  young  men 
from  seventeen  to  twenty  years,  compelling  them  to  do  agricultural  work 
for  three  months  out  of  every  year.  If  it  be  the  duty  of  every  citizen 
to  protect  his  country  against  a  foreign  foe,  and  I  take  it  that  there  is 
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no  division  on  this  point,  it  should  likewise  be  the  duty  of  every  citizen 
to  contribute  to  the  production  of  the  necessities  of  life.  Privately  owned 
land  should  not  be  allowed  to  lie  idle  and  unproductive  while  the  owner 
is  waiting  until  the  energy  and  industry  of  others  render  it  more  valuable. 
I  may  not  see  things  straight,  but  as  I  look  into  the  near  future  it  ap- 
pears to  me  that  the  greatest  need  of  our  people  is  increased  produc- 
tion of  the  necessities  of  life.  If  this  be  true,  the  Government  should 
make  every  effort  to  favor  agriculture,  even  if  it  be  necessary  to  occupy 
privately  owned  lands  temporarily. 

Much  enthusiasm  is  now  being  manifested  for  vocational  therapy. 
We  are  boasting  that  we  are  going  to  train  our  ex-soldiers  who  have 
suffered  impairment,  either  through  wounds  or  disease,  in  some  useful 
vocation.  Vocational  therapy  has  its  place  and  should  be  fully  em- 
ployed, but  like  all  other  therapeutic  agents,  its  range  of  usefulness  is  ex- 
ceedingly limited.  The  enthusiasm  with  which  we  talk  about  it  is  in 
inverse  proportion  to  the  soundness  of  thought  that  we  bestow  upon 
it.  It  is  true  that  there  are  some  men  who  will  not  only  take  care  of 
themselves,  but  will  even  do  great  things  and  far  surpass  their  average 
fellows,  after  they  have  met  with  some  mutilating  misfortune.  Within 
my  own  narrow  circle  of  acquaintances  I  know  one  man  who,  although 
he  was  deprived  of  his  sight  many  years  ago,  has  made  of  himself  since 
that  accident  a  great  authority  in  the  chemistry  of  steel  and  iron.  One 
of  my  most  honored  professional  friends  has  been  totally  blind  since 
he  was  twelve  years  of  age.  We  all  know  men  who  have  done  great 
things  after  losing  a  hand  or  a  leg,  or  sight,  or  hearing.  We  know  men 
who  have  done  great  things  even  while  tuberculosis  was  constantly  sap- 
ping their  strength  and  shortening  the  road  to  the  grave;  but  these  are 
exceptional  men,  and  no  amount  of  patience,  enthusiasm,  or  good  sense 
will  convert  thousands  of  soldiers  who  have  acquired  tuberculosis  into 
skilled  mechanics  who  will  be  able  not  only  to  support  themselves,  but 
their  families.  The  exaggerated  enthusiasm  that  we  are  displaying  for 
vocational  therapy  and  the  good  that  we  are  claiming  is  to  come  from  it 
are  more  complimentary  to  our  good  intentions  than  to  our  intellects. 
I  believe  in  vocational  training.  Every  individual  shovild  have  it,  but  it 
should  come  in  youth  and  as  part  of  the  education  supplied  by  and  de- 
manded by  the  State. 

The  tuberculosis  problem  is  so  intimately  bound  up  with  those  per- 
taining to  the  general  public  health  that  its  detachment  is  impossible. 
It  has  been  shown  by  figures  that  the  introduction  of  pure  water  sup- 
plies and  improved  sewage  disposal  has  not  only  reduced  deaths  from 
typhoid  fever  and  other  intestinal  diseases,  but  also  saved  thousands  from 
tuberculosis.  A  large  number  of  typhoid  patients  carry  latent  tuberculosis 
and  even  when  they  recover  from  the  more  acute  infection  they  fall 
victims  to  the  more  insidious  and  pertinacious  invader.  Each  has  his 
special  panacea  for  doing  away  with  tuberculosis.  One  thinks  that  the 
great  cause  of  this  disease  is  alcoholism ;  another  that  it  is  insanitary 
housing,  and  yet  another  that  it  is  need  of   fresh  air.     Under-feeding, 
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insufficient  clothing,  imperfect  lighting  and  ventilation  in  homes  and  in 
factories,  infected  dust,  and  many  other  things  are  held  responsible  for 
the  wide  prevalence  of  this  disease.  Yes,  it  is  each  and  every  one,  and 
all  of  these  untoward  conditions  of  life  which  convert  the  latent  tuber- 
culous case  into  an  open  one,  remove  the  seal  from  the  culture  tube  and 
scatter  its  contents  broadcast. 

Measles,  scarlet  fever,  diphtheria,  influenza,  and  various  other  acute 
infections  prostrate  many  of  those  with  latent  tuberculosis,  possibly  taking 
their  death  toll  from  many,  but  even  those  who  recover  find  that  their 
span  of  life  has  been  materially  shortened,  because  the  intercurrent  dis- 
ease has  so  weakened  bodily  resistance  that  sleeping  tubercle  bacilli  have 
awakened  and  have  fallen  more  earnestly  and  more  effectively  to  their 
work  of  the  destruction  of  vital  organs.  War,  famine,  and  pestilence 
have  in  the  last  few  years  materially  reduced  the  population  of  certain 
areas,  but  the  deaths  caused  by  these  agencies  directly  will  be  greatly  in- 
creased by  the  wider  prevalence  of  tuberculosis  among  those  who  have 
survived.  The  death  rate  from  tuberculosis  is  climbing  already  in  every 
country  which  has  felt  the  effects  of  the  World  War  and  it  will  prob- 
ably be  many  years  before  this  rate  falls  to  the  pre-war  level.  It  may 
possibly  be  that  the  World  War  will  ultimately  give  the  people  who  en- 
gaged in  it  better  government  and  better  conditions  of  living,  but  for 
some  years  to  come  we  must  expect  the  tuberculosis  death  rate  to  go 
up  in  each  country  in  direct  proportion  to  the  increased  stress  and  strain 
of  living  which  have  been  imposed  upon  its  people. 

It  is  an  old  and  repeated  observation  that  tuberculosis  is  a  frequent 
sequel  to  measles,  scarlet  fever,  whooping-cough  and  other  acute  in- 
fections. Whether  these  diseases  cause  lesions,  thus  affording  more 
ready  entrance  of  tubercle  bacilli  into  the  body,  or  whether  the  sequence 
is  due  to  an  awakening  of  already  established  tuberculous  foci,  may  be 
a  matter  for  debate.  Probably  both  things  happen.  Measles,  for  in- 
stance, is  accompanied  by  marked  alterations  and  with  the  production 
of  many  minute  lesions  in  the  mucous  membrane  of  the  respiratory 
tract.  Through  these  breaks  in  continuity  tubercle  bacilli  may  more 
easily  than  under  normal  conditions  find  their  way  into  the  body.  How- 
ever, there  are  reasons  for  believing  that  measles  not  only  opens  up 
new  portals  for  infection,  but  that  in  the  majority  of  instances,  where 
the  sequence  between  these  diseases  is  noted,  it  is  due  to  previous  in- 
fection with  tuberculosis.  The  tuberculous  processes  develop  so  quickly 
after  measles  that  it  is  hardly  possible,  at  least  in  the  majority  of  in- 
stances, to  suppose  that  infection  with  tubercle  bacilli  has  not  preceded 
the  acute  attack  of  measles.  Moreover,  there  is  scientific  testimony, 
which  if  we  interpret  aright,  bears  upon  this  question  with  great  weight. 
It  has  been  frequently  observed  in  cases  where  the  tuberculin  test  has 
been  made  that  prompt  and  vigorous  response  has  followed,  showing 
undoubtedly  the  existence  of  tuberculous  infection.  When  cases  of  this 
kind  are  attacked  by  measles,  both  during  the  attack  and  for  some  time 
thereafter,  they  fail  wholly  or  partially  to  respond  to  the  tuberculin  test. 
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Response  to  the  tuberculin  test  indicates,  as  we  understand  it,  that  the 
body-cells  have  been  sensitized  and  are  pouring  out  secretions,  the  pur- 
pose of  which  is  to  counteract  the  multiplication  of  tubercle  bacilli  in  the 
body.  When  measles  comes  on  in  a  tuberculin-positive  individual  these 
specific  secretions  evidently  lose,  for  the  time  being  at  least,  something 
of  their  specificitv  and  are  utilized  in  the  combat  with  the  measles  virus. 
Consequently,  when  the  Pirquet  test  is  made,  the  cellular  secretions  fail 
partiallv  or  altogether  to  have  any  digestive  action  on  the  tuberculin 
introduced  in  the  scarified  tissue.  This  is  a  result  which  we  can  see 
and  we  assume  that  a  similar  phenomenon  is  taking  place  in  the  one  or 
more  tuberculous  foci  which  may  exist  in  the  body ;  in  other  words,  the 
bodv -cells  being  threatened  with  subjugation  by  the  virus  of  measles 
turn  their  every  energy  into  combat  with  this  foe.  and  even  go  so  far 
as  to  withdraw  those  agencies  whose  specific  purpose  it  has  been  to  com- 
bat the  tubercle  bacilli.  During  the  continuance  of  the  attack  of  measles 
these  anti-tuberculosis  secretions  are  exhausted.  They  have  spent  their 
energy  not  in  combat  with  that  enemy  against  which  they  have  been 
trained,  but  against  one  which  threatened  speedier  and  more  wide-spread 
destruction :  in  other  words,  the  offensive  weapons  of  the  body-cells  have 
been  for  the  time  withdrawn  from  the  siege  of  tuberculosis  forces  and 
turned  against  a  new  enemy  which  is  advancing  over  wider  areas  and  pos- 
sibly threatening  points  of  great  strategic  importance.  If  this  be  true, 
and  there  can  be  no  question  about  the  frequency  and  promptness  with 
which  tuberculosis  develops  after  measles,  there  can  be  no  question 
about  the  importance  of  preventing,  controlling,  and  modifying  the  at- 
tacks of  measles  in  our  etfort  to  secure  a  reduction  in  the  number  of  cases 
and  deaths  from  tuberculosis.  Not  only  is  this  true,  but  the  matter  is 
of  even  wider  significance.  Before  the  attack  of  measles  comes  on  the 
individual  in  the  case  has  latent  tuberculosis.  He  was  not  a  source  of 
danger :  he  could  go  among  his  fellow-men.  although  he  had  tuberculous 
infection,  without  disseminating  this  infection  in  any  way.  The  attack 
of  measles  converts  this  individual  into  an  open  case  of  tuberculosis  and 
not  only  shortens  his  life,  but  renders  him  so  long  as  he  does  live  a 
distributor  of  the  disease.  It  may  be  just  as  dangerous,  both  to  the  in- 
dividual and  to  the  community,  to  expose  a  case  of  latent  tuberculosis 
to  measles,  scarlet  fever,  or  whooping-cough,  as  to  expose  again  such 
an  individual  to  tuberculosis.  Since  practically  all  of  us  are  infected 
with  the  tubercle  bacillus,  everj^  acute  disease  is  an  intercurrent  phenome- 
non and  gives  opportunity  for  the  advance  of  the  tuberculous  processes. 
I  have  tried  my  best  to  study  the  problems  of  tuberculosis  as  they  now 
confront  us  in  an  optimistic  spirit.  I  have  even  convinced  myself  that 
the  present  high  cost  of  living,  of  which  we  complain  so  constantly,  will 
ultimately  prove  of  benefit  to  the  health  of  the  masses.  As  I  see  it.  the 
high  cost  of  living  is  in  part  due  to  the  improved  conditions  of  li\ing 
demanded  by  the  masses  of  the  people.  Those  who  formerly  lived  in 
shacks  are  demanding  houses,  those  who  a  few  years  ago  were  content 
to  pass  their  existence  in  crowded,  unlighted,  unventilated  tenements,  are 
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now  seeking  apartments,  in  fact,  there  has  been  a  general  move  upward 
from  the  poorest  classes,  all  demanding  and  in  part  securing  better  hous- 
ing conditions.  In  this  I  tr\'  to  see,  and  I  think  that  I  have  some  justi- 
fication in  perceiving,  a  tendency  to  the  improvement  of  the  living  con- 
ditions of  the  masses  of  our  people.  In  a  democratic  country  like  ours 
the  hovel  and  the  palace  are  alike  out  of  place.  There  should  be  neither, 
but  every  family  should  own  and  occupy  a  modest,  sanitary  house,  with 
space  enough  about  it  for  the  cultivation  of  at  least  a  moderate  amount 
of  food-supplying  plants.  This  should  be  the  ultimate  goal  sought  by 
every  truly  democratic  nation.  Until  some  approach  is  made  towards 
securing  this  condition  we  can  not  hope  to  reduce  disease  to  a  minimum, 
to  have  a  contented  and  prosperous  people,  to  secure  a  stable  and  progres- 
sive government.  I  am  aware  of  the  fact  that  he  who  preaches  the 
abolition  of  class  distinction  and  equahty  in  the  possession  and  enjoy- 
ment of  the  necessities  and  comforts  of  Ufe  is  generally  regarded  as  a 
wild  dreamer  and  classed  as  a  more  or  less  dangerous  socialist;  how- 
ever, all  advance  in  civilization,  all  betterment  in  the  race,  and  every 
step  in  the  progress  of  mankind,  demonstrate  that  these  are  the  final 
objective  points  for  which  the  sanitarian,  the  educator  and  the  states- 
man should  strive.  After  all,  the  one  thing  that  marks  the  progress  of 
the  race  is  the  relative  number  of  physically,  mentally  and  morally  ac- 
ceptable citizens  existing  in  a  given  generation.  The  standard  by  which 
we  measure  the  progress  of  mankind  can  not  be  applied  to  the  individual, 
but  must  be  applied  to  the  masses.  We  boast,  with  good  reason,  of  the 
civilization  of  to-day.  We  claim  that  it  is  higher  and  more  nearly  per- 
fect than  that  of  any  preceding  age.  In  making  this  claim  we  would 
lose  our  case  in  any  fair  court  if  we  based  it  upon  a  comparison  between 
a  small  number  of  our  greatest  men  in  any  department  of  learning  with 
a  similar  number  chosen  from  the  pages  of  Greek  or  Roman  history. 
Our  boasted  civilization  depends  for  the  soundness  of  its  claims  upon 
the  fact  that  there  never  was  a  time  when  the  average  human  life  was 
longer,  when  there  was  greater  freedom  from  disease,  when  there  was  a 
smaller  number  of  the  ignorant  and  dishonest.  Race  progress  is  not 
measured  by  the  occasional  appearance  of  giants  in  any  Hne  of  endeavor, 
but  is  determined  by  the  stature  of  the  average  individual.  A  few  multi- 
millionaires do  not  make  a  country  rich  and  prosperous.  An  occasional 
great  statesman  in  our  Congress  is  not  able  to  secure  for  us  the  most 
beneficient  laws.  Not  one,  not  even  a  dozen  Osiers,  make  the  medical 
profession  of  this  country  or  England  either  skilled  or  learned.  The 
measurement  in  all  these  things  must  be  applied  to  the  average  individual. 
The  rate  of  progress  to  be  made  in  the  contest  with  tuberculosis  will 
depend  upon  political,  industrial,  and  educational  conditions  to  a  much 
greater  extent  than  upon  the  efforts  made  by  the  National  Tuberculosis 
Association  or  any  other  agency  specifically  directed  to  this  subject.  The 
problems  of  tuberculosis  are  so  complicated  and  are  so  interwoven  vnth 
everything  else  that  pertains  to  human  welfare  that  they  can  not  be  studied 
satisfactorily   and   exclusively  as   isolated  propositions.     As  individuals 
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especially  interested  in  these  problems,  we  should  never  lose  sight  of  them 
in  any  of  our  multitudinous  activities.  There  are  certain  things  in  which 
the  problems  of  tuberculosis  are  so  plainly  involved  that  they  should  re- 
ceive our  constant  attention.  In  the  first  place,  man  is  an  animal ;  and  it 
is  highly  desirable  that  he  should  be  a  healthy  animal.  Without  health 
he  can  not  function  normally,  whether  this  functionating  involves  physical, 
mental,  or  moral  activities.  We  should,  therefore,  advance  so  far  as  we 
possibly  can  every  rational  proposal  to  improve  the  health  of  the  people 
at  large.  Man  is  not  only  an  animal,  but  he  is  a  thinking  animal  and  his 
thought  processes  can  be  trained.  This  we  call  education.  No  ignorant 
nation,  and  by  this  I  mean  one  with  any  large  proportion  of  illiterate 
people  in  it,  can  be  a  healthy  people.  We  must,  therefore,  encourage  and 
direct  education,  both  general  and  specific.  Every  child  in  every  public 
school  in  this  country  should  be  taught  the  facts  concerning  the  trans- 
mission of  all  infectious  diseases,  not  only  tuberculosis,  but  other  infec- 
tions as  well.  No  animal  can  remain  healthy  under  insanitary  condi- 
tions ;  therefore,  proper  housing  of  all  the  people  should  be  our  aim. 
There  can  be  no  proper  physical,  intellectual,  or  moral  growth  without  an 
adequate  supply  of  good  food.  We  should  favor  every  measure  for  in- 
creasing and  making  more  abundant  food  supplies.  These  are  broad 
principles  which  should  determine  the  daily  activities  of  every  thinking 
man. 

There  are  certain  special  things  which  the  scientific  expert  only  can  do. 
I  have  not  lost  hope  of  the  possibility  of  the  discovery  of  some  agent 
which  will  increase  the  resistance  of  the  body-cells  of  man  against  the 
invasion  of  the  tubercle  bacillus.  It  is  not  my  intention  to  go  specifically 
into  this  matter  at  this  time.  I  do  earnestly  hope  that  the  National 
Association  will  devote  a  considerable  sum  during  the  next  few  years  to 
research  work  along  this  line.  A  review  during  the  past  few  months  of 
all  the  literature  bearing  upon  the  phenomenon  of  re-infection  or  super- 
infection in  this  disease  has  awakened  in  my  mind  at  least  a  strong  hope 
that  something  can  be  done  in  the  way  of  vaccinating  our  children  against 
this  disease.  We  have  a  number  of  men  belonging  to  this  organization 
who  are  quite  competent  to  undertake  this  work,  and  I  earnestly  hope 
that  the  National  Association  will  set  aside  a  sum  of  money  sufficient  to 
enable  these  men  to  carry  out  these  investigations.  This  is  the  one 
recommendation  which  your  retiring  president  desires  to  emphasize  at  the 
close  of  his  term  of  office. 


REPORT  OF  THE  EXECUTIVE  OFFICE  FOR 
THE  YEAR  ENDING  MAY  i,  1920 

Although  the  fiscal  year  of  the  National  Tuberculosis  Association 
now  corresponds  to  the  calendar  year,  this  report  to  the  members  of 
the  Association  will  deal  wnth  the  work  of  the  organization  since  the 
last  annual  meeting  at  Atlantic  City  in  June,  1919.  From  the  point  of 
view  of  money  expended  and  work  done,  the  year  has  been  the  most  fruit- 
ful in  the  Association's  existence.  In  1905,  when  the  Association  held 
its  first  annual  meeting  in  Washington,  the  budget  was  a  little  more 
than  $10,000,  and  the  budget  of  all  of  the  organized  anti-tuberculosis 
associations  combined  aggregated  less  than  $100,000.  During  the  last 
year  the  National  Association  has  expended  for  its  own  work  over  $180,- 
000  and  the  budgets  of  the  anti-tuberculosis  associations  throughout  the 
United  States  have  aggregated  over  $2,500,000.  The  growth  of  the  cam- 
paign against  tuberculosis  is  epitomized  in  these  figures. 

As  was  reported  at  the  last  annual  meeting  of  the  Association,  during 
the  fiscal  year  1919  the  National  Association  and  all  of  the  various 
state  and  local  anti-tuberculosis  associations  throughout  the  country  were 
financed  by  a  direct  grant  of  $2,500,000  from  the  American  Red  Cross 
distributed  through  the  executive  office  of  the  National  Association. 
The  last  appropriation  of  $500,000  from  the  Red  Cross  was  made  avail- 
able on  October  ist. 

This  method  of  financing  the  campaign  against  tuberculosis  brought 
with  it  many  benefits.  In  the  first  place,  it  gave  to  all  of  the  associa- 
tions a  considerable  amount  of  money  in  excess  of  what  they  had  ever 
had  before,  and  that  too  without  any  appreciable  eflFort  on  their  part 
to  raise  the  money.  In  the  second  place,  it  afforded  to  the  state  associa- 
tions the  opportunity  they  had  long  desired,  to  standardize  the  work  of 
local  organizations  and  to  eliminate  those  organizations  that  were  not  doing 
a  high  grade  of  work,  while  at  the  same  time  strengthening  those  that  were 
capable  of  performing  efficient  service.  Similarly,  the  National  Associa- 
tion was  able  to  raise  standards  to  a  degree  greater  than  ever  before, 
simply  because  it  had  the  giving  and  withholding  power  of  the  funds 
from  the  Red  Cross. 

The  campaign  against  tuberculosis  in  the  United  States  at  the  present 
time  is  without  question  the  recognized  model  for  movements  of  this 
sort  in  all  parts  of  the  world,  and  our  experience  and  advice  are  being 
sought  from  England,  China,  Japan,  Australia,  the  Philippine  Islands 
and  other  parts  of  the  world. 
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I.     THE  ORGANIZATION  OF  THE  OFFICE 

In  order  that  the  members  of  the  Association  may  get  a  better  realiza- 
tion of  the  scope  and  organization  of  the  National  Association,  with 
which  we  are  now  primarily  concerned,  it  may  be  well  at  the  beginning 
of  this  report  to  visualize  the  various  services  into  which  the  office  is 
divided.  In  the  spring  of  19 19  the  executive  office  was  divided  into 
seven  services  as  follows:  administrative,  field,  Modern  Health  Crusade, 
medical  research,  publicity  and  publications.  At  the  present  time  the 
publicity  and  publications  services  have  been  combined,  making  six  in  all. 
On  January  i,  1919,  the  staff  of  the  National  Association  consisted  of  36 
people,  of  whom  21  were  on  the  clerical  staff  and  15  on  the  administrative 
staff.  On  January  i,  1920,  the  staff  had  grown  to  60,  of  whom  28  were 
on  the  clerical  staff  and  32  on  the  administrative.  Taking  up  the  various 
services  in  brief : 

I.     Administrative  Service 

The  personnel  of  the  administrative  service  consists  of  the  Managing 
Director,  Dr.  Charles  J.  Hatfield,  Mr.  Philip  J.  Jacobs,  Assistant  Secre- 
tary, Mr.  L.  B.  Whitcomb,  Purchasing  Clerk,  Mr.  F.  W.  Coriell,  Auditor, 
Mr.  A.  J.  Leverton,  Office  Secretary,  and  Miss  Grace  Douglass,  Assistant 
Office  Secretar}\  Under  the  administrative  service  come  all  of  the  prob- 
lems of  administration  of  the  office  both  at  home  and  in  the  field,  all 
financial  problems,  all  matters  dealing  with  policy  of  the  Association, 
the  running  of  the  office  itself,  the  handling  and  distribution  of  supplies, 
and  the  coordination  of  the  various  departments  into  a  harmonious  work- 
ing whole.  The  entire  clerical  staff  is  responsible  in  the  first  instance 
directly  to  the  administrative  service,  although  assigned  by  it  to  other 
services  in  accordance  with  their  needs. 

2.     Field  Service 

The  personnel  of  the  field  service  at  the  present  time  consists  of  Mr 
Frederick  D.  Hopkins  as  Supervisor  of  Field  Service,  and  the  six  regional 
secretaries  —  Mr.  L.  B.  Myers  for  the  New  England  States,  Mr.  Paul 
L.  Benjamin  for  the  North  Atlantic  States,  Mr.  Murray  A.  Auerbach 
for  the  Southern  States,  Mr.  Arthur  J.  Strawson  for  the  Mississippi 
Valley  States,  Mr.  John  Tombs  for  the  Southwestern  States,  and  Mr. 
George  Everson  for  the  Northwestern  States.  The  functions  and  ideals 
of  the  field  service  are : 

(a)  To  keep  in  touch  with  all  of  the  state  organizations  throughout 
the  country  and  through  them  with  the  various  local  associations  and 
other  anti-tuberculosis  agencies  in  their  respective  territories. 

(&)  To  bring  to  these  organizations  all  of  the  service  and  facilities  of 
the  National  Association ;  in  other  words,  to  be  the  ambassador  of  the 
National  Association  to  these  organizations. 

(c)  To  keep  the  executive  office  informed  as  to  the  status  of  work  in 
the  various  states  with  a  view  to  rendering  the  service  of  the  home  office 
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to  the  different  state  and  local  organizations  more  intelligent  and  com- 
plete. 

(d)  To  promote  through  conferences,  personal  interviews,  correspond- 
ence, and  in  other  ways  a  spirit  of  good-fellowship  between  the  states  in 
the  respective  districts  and  between  the  states  throughout  the  country. 

(e)  To  raise  the  standards  of  work  done  in  different  parts  of  the 
country  by  bringing  to  bear  on  all  states  the  experience  of  the  entire 
country  in  the  problems  dealt  with. 

J.     Modern  Health  Crusade  Service 

The  personnel  of  the  Modem  Health  Crusade  service  consists  of  Mr. 
Charles  M.  DeForest  as  Crusader  Executive,  and  Miss  M.  Grace  Os- 
borne and  Miss  Mildred  Terry  as  Assistant  Crusader  Executives.  The 
Crusade  service  has  as  its  primary  function  the  development  and  promo- 
tion of  the  Crusade.  The  publicity  part  of  the  Crusade  service  is  for 
the  most  part  handled  by  the  pubHcity  service.  The  management  of  sup- 
plies, the  working  up  of  new  ideas,  the  arrangement  for  cooperation 
and  coordination  with  outside  agencies,  and  the  development  of  policies 
and  principles  of  the  Crusade  fall  under  this  service. 

4.  Medical  Service 

The  personnel  of  the  medical  service  at  the  present  time  consists  of 
Dr.  H.  A.  Pattison,  Supervisor  of  Medical  Service,  Mr.  T.  B.  Kidner, 
Institutional  Secretary,  Miss  Mary  E.  Marshall,  Secretary  for  Nursing, 
and  Dr.  Benjamin  K.  Hays,  Special  Educational  Secretary.  The  work 
of  the  medical  ser^'ice  is  more  varied  than  that  of  any  of  the  other  serv- 
ices with  the  exception  of  the  administrative.  Fundamentally,  the  medi- 
cal service  deals  with  all  the  medical  problems  that  come  to  the  Associa- 
tion.    Immediately,  its  work  is  divided  into  the  following  fields : 

(a)  Educational,  for  the  medical  profession  and  for  the  laity. 

(b)  Institutional,  to  standardize  construction  and  administration  of  in- 
stitutions of  various  kinds. 

(f)  Nursing,  to  standardize  and  promote  interest  in  tuberculosis  and 
public  health  nursing. 

(d)  Cooperation  with  governmental  agencies  dealing  with  the  tubercu- 
losis problem  particularly  from  the  post-war  angle,  such  as  the  United 
States  Army,  the  Federal  Board  for  Vocational  Education,  the  United 
States  Public  Health  Service,  the  Bureau  of  War  Risk  Insurance,  etc. 

5.  Research  Service 

The  personnel  of  the  research  service  consists  of  Miss  Jessamine  S. 
Whitney,  Aliss  Eleanor  B.  Conklin  and  Miss  Josephine  McK.  Stults. 
The  research  service  handles  a  variety  of  difficult  and  important  prob- 
lems for  the  Association.  Not  only  is  it  concerned  with  making  par- 
ticular studies  and  developing  special  information,  but  it  deals  also  with 
editorial  problems  of  various  kinds,  with  the  compilation  and  up-keep  of 
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the  Tuberculosis  Directories,  with  the  filing  and  indexing  of  library  ma- 
terial, and  with  a  number  of  other  related  problems. 

6.  Publicity  and  Publications  Service 

The  personnel  of  the  publicity  and  publications  service  consists  at  the 
present  time  of  Mr.  Basil  G.  Eaves,  Miss  Helena  V.  Williams,  Dr.  Allen 
K.  Krause  and  Dr.  George  Mannheimer,  in  addition  to  Mr.  Jacobs  and 
Mr.  Leverton  who  give  part  time  to  this  service.  Under  this  service 
come : 

(a)  The  three  monthly  publications  of  the  Association :  the  Journal 
OF  THE  Outdoor  Life,  the  American  Review  of  Tuberculosis,  and 
the  monthly  Bulletin. 

(6)  The  routine  newspaper  publicity  put  out  by  the  Association. 

(c)  The  development  and  organization  of  campaigns,  such  as  the 
Christmas  Seal  Sale,  etc. 

(d)  The  handling  of  a  variety  of  special  educational  services,  such  as 
the  motion  picture  service,  the  loan  service,  etc. 

(e)  The  development  of  membership  in  the  National  Association. 

7.  Framingham  Demonstration 

The  staff  of  the  Framingham  Community  Health  and  Tuberculosis 
Demonstration  is  an  integral  part  of  the  Association's  staff,  though  lo- 
cated at  Framingham.  Dr.  Donald  B.  Armstrong  is  Executive  Officer 
of  the  Demonstration  and  Assistant  Secretary  of  the  National  Association. 
Dr.  P.  Challis  Bartlett  is  Chief  Medical  Examiner  of  the  Demonstration. 
The  work  at  Framingham  is  coordinated  with  the  rest  of  the  Associa- 
tion's work. 

8.  Denver  Office 

The  Association  has  since  January,  1919,  maintained  an  office  in  Denver 
for  the  Committee  on  Indigent  Migratory  Consumptives  with  Dr.  Sever- 
ance Burrage  in  charge. 

11.     CHRISTMAS  SEAL  CAMPAIGN 

From  the  time  of  the  annual  meeting  in  Atlantic  City  until  the  first 
of  January  a  considerable  amount  of  the  energy  of  the  National  Associa- 
tion was  expended  in  the  development  of  the  Christmas  Seal  campaign. 
The  enthusiasm  engendered  at  the  Atlantic  City  meeting  proved  con- 
tagious and  the  state  associations  throughout  the  country  planned  for 
the  organization  of  a  much  larger  campaign  than  had  heretofore  been  de- 
veloped in  this  country.  The  aggregate  budgets  of  the  47  state  and  4 
local  associations  participating  and  dealing  directly  with  the  National 
Association,  amounted  to  nearly  $8,000,000,  although  the  goal  announced 
for  the  campaign  was  $6,500,000.  The  sale,  according  to  present  esti- 
mates, was  approximately  $4,000,000.  We  are  informed  by  the  National 
Information  Bureau  that  the  results  of  the  campaign  as  contrasted  with 
the  goal  aimed  for  are  more  favorable  than  those  obtained  by  any  other 
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large  national  organization  conducting  a  campaign  in  1919.  The  experi- 
ence of  the  Christmas  Seal  campaign,  while  it  has  been  trying  in  some 
respects,  has  been  helpful  in  the  main.  Most  of  the  state  associations 
are  provided  this  year  with  more  money  than  they  had  even  in  1919.  In 
a  few  states  the  campaign  was  not  successful. 

The  lessons  learned  from  the  Christmas  Seal  campaign  have  already 
been  put  into  practice  for  the  development  of  the  campaign  next  fall. 
The  progress  now  being  made  in  this  direction  is  extremely  gratifying. 
The  design  has  been  selected,  some  of  the  preliminary  plans  have  been 
worked  out,  and  in  general  after  certain  points  have  been  decided  at  this 
meeting  the  campaign  can  take  shape  rapidly.  The  seal  will  this  year  be 
a  distinctively  tuberculosis  seal,  featuring  the  double-barred  cross. 

III.  MODERN  HEALTH  CRUSADE 

Next  to  the  Red  Cross  Seal,  the  Modern  Health  Crusade  has  af- 
forded one  of  the  most  significant  developments  of  the  year's  work. 
While  it  is  impossible  to  give  an  accurate  figure  as  to  the  number  of 
children  now  engaged  in  doing  Crusade  chores,  Mr.  DeForest  estimates 
that  no  less  than  6,000,000  have  been  enrolled  as  Crusaders.  All  of  the 
state  and  most  of  the  local  associations  are  developing  Crusade  work 
and  so  popular  has  it  become  that  in  many  instances  this  movement  is  the 
major  activity  of  anti-tuberculosis  organizations.  Some  conception  of 
the  magnitude  of  the  Crusade  and  the  amount  of  work  involved  may  be 
gained  when  it  is  realized  that  during  the  calendar  year  1919  over  $125,- 
000  worth  of  Crusade  supplies  were  handled  through  the  executive  office. 
This  meant  a  turning  over  several  times  of  a  considerable  capital. 

In  a  number  of  counties  and  in  two  states  the  Crusade  has  now  been 
recognized  officially  as  part  of  the  school  curriculum  and  is  supplanting 
the  usual  physiology  and  hygiene  courses. 

The  Crusade  has  become  so  well  known  that  it  is  attracting  the  at- 
tention of  educators  throughout  the  United  States  and  throughout  the 
world.  Organizations  such  as  the  American  Red  Cross,  National  Educa- 
tion Association,  Playground  and  Recreation  Association  and  others  are 
now  cooperating  actively  with  the  National  Association  in  the  develop- 
ment of  the  Modern  Health  Crusade. 

IV.  MEDICAL  SERVICE 

The  medical  service  has  been  developed  to  a  considerable  extent  within 
the  last  year  and  is  necessarily,  like  the  field  service,  in  a  somewhat 
experimental  stage.  The  problems  undertaken  by  the  medical  service 
are  many  and  varied.  For  example,  the  service  ranges  from  the  answer- 
ing of  routine  letters  from  patients  asking  for  advice  in  the  treatment 
of  tuberculosis  to  the  consideration  of  policies  for  governmental  agencies, 
or  the  development  of  plans  for  medical  education  throughout  the  United 
States. 
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Distinct  progress  has  been  made  during  the  past  year  in  the  matter 
of  classification  of  sanatoria,  an  endeavor  originating  in  the  medical 
service  but  now  being  carried  on  through  the  American  Sanatorium 
Association.  As  soon  as  the  standards  of  the  American  Sanatorium  As- 
sociation are  officially  adopted,  the  medical  service  will  endeavor  to 
promulgate  and  put  them  into  effect. 

The  demands  for  the  institutional  service  have  been  constantly  in- 
creasing. Already  the  institutional  secretary  has  been  able  to  adjust 
difficulties  and  save  considerable  sums  of  money  to  institutions  and 
boards  in  various  parts  of  the  United  States  from  as  far  west  as  Idaho 
to  the  Atlantic  seaboard.  The  growing  accumulation  of  information  and 
knowledge  on  the  part  of  the  institutional  service  will  help  materially 
to  standardize  construction  and  methods  of  administration  in  all  parts  of 
the  United  States.  The  relatively  small  investment  of  the  National  As- 
sociation in  this  regard  should  be  the  means  of  saving  many  thousands 
of  dollars  to  private  and  public  agencies. 

In  the  field  of  medical  nursing  and  education  some  progress  has  been 
made,  but  there  is  need  for  an  additional  medical  field  secretary  before 
increased  development  along  this  line  can  be  shown. 

In  the  realm  of  coordination,  the  medical  service  has  proven  dis- 
tinctly valuable.  Through  it  practically  all  of  the  various  governmental 
agencies  dealing  with  the  tuberculous  soldier  still  in  the  army  or  the  dis- 
charged tuberculous  soldier  have  been  reached  and  helped.  Such 
agencies  as  the  Medical  Service  of  the  United  States  Army,  the  United 
States  Public  Health  Service,  the  Bureau  of  War  Risk  Insurance,  the 
Federal  Board  for  Vocational  Education,  and  many  others,  thanks  to  the 
activities  of  the  medical  service  assisted  in  a  very  helpful  manner  by  the 
Committee  on  Federal  Legislation,  have  been  brought  into  a  closer  work- 
ing harmony  than  ever  before.  Similarly,  the  medical  service  has  been 
able  with  the  American  Legion  and  the  American  Red  Cross  to  bring 
sufficient  outside  pressure  to  bear  to  secure  a  more  desirable  coordination 
of  effort. 

In  working  out  and  securing  the  adoption  of  several  agreements  and 
statements  of  policy  on  nursing,  the  medical  service  has  helped  every  state 
and  local  organization  in  the  country,  and  has  helped  materially  to  promote 
good  feeling  and  delimit  responsibility  between  the  National  Association 
and  such  agencies  as  the  American  Red  Cross,  the  National  Organization 
for  Public  Health  Nursing  and  the  United  States  Public  Health  Service. 

The  work  of  Dr.  Hays  in  teaching  tuberculosis  to  tuberculous  soldiers 
is  not  only  of  great  practical  value,  but  is  also  contributing  a  consider- 
able amount  of  technique  in  this  field.  Dr.  Hays  has  sought  at  two  of  the 
large  army  tuberculosis  hospitals,  Oteen  and  Denver,  to  instruct  the 
patients  and  those  who  deal  with  them  concerning  tuberculosis,  with 
the  two-fold  aim  of  improving  the  morale  of  the  hospital,  and  of  in- 
creasing the  length  of  stay  and  interest  in  getting  well.  At  both  hospitals 
this  work  has  been  successful. 

Patterned  after  the  Trudeau  School  of  Tuberculosis  at  Saranac  Lake. 
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the  medical  service  is  promoting  similar  post-graduate  courses  in  differ- 
ent parts  of  the  country.  A  school  has  been  opened  at  Colorado  Springs 
and  others  are  being  planned. 

V.     FIELD  WORK 

For  the  first  time  in  the  history  of  the  National  Association  an  effort 
has  been  made  during  the  past  year  to  cover  the  entire  United  States 
with  field  representatives.  The  regional  secretaries  have  been  in  constant 
communication  with  practically  all  of  the  states  in  their  respective  dis- 
tricts. The  employment  of  regional  secretaries  is  still  in  the  experimental 
stage.  The  opinions  of  secretaries  with  regard  to  their  usefulness  differ 
materially. 

It  has  been  demonstrated,  however,  that  in  problems  of  reorganiza- 
tion or  in  problems  involving  difficulties  with  individual  states  where 
continued  arbitration  is  necessary,  and  also  in  problems  relating  to  the 
standardization  of  methods  and  programs  of  work,  the  use  of  the  regional 
secretary  is  highly  desirable  and  the  value  of  this  type  of  field  service 
seems  to  be  proven.  If  the  regional  secretary  plan  is  retained,  the  in- 
creasing familiarity  of  the  regional  secretaries  with  the  states  in  their 
respective  districts  will  undoubtedly  increase  the  value  of  the  service  they 
can  render. 

The  home  office  staff  has  been  less  in  the  field  than  usual,  although 
several  members  have  made  extensive  trips  for  special  work.  The  use 
of  members  of  the  home  office  staff  in  the  field  is  a  problem  that  in- 
volves not  only  considerable  expense,  but  also  a  disruption  of  the  routine 
work  assigned  to  staff  members.  It  is  hoped  that  the  home  office  staff 
may  be  used  more  or  less  as  specialists  and  that  their  trips  into  the 
field  may  be  so  arranged  in  conjunction  with  the  regional  secretaries  that 
instead  of  making  several  short  trips,  those  of  the  staff  who  are  in  de- 
mand can  be  called  upon  once  or  twice  a  year  for  a  continuous  round  of 
service  involving  a  period  of  several  weeks,  thereby  saving  time  and  ex- 
pense to  all  concerned.  This  plan  can  easily  be  worked  out  with  the  re- 
gional secretaries. 

In  general,  the  field  service  of  the  National  Association  is  aiming 
to  strengthen  the  weak  spots  in  the  campaign  throughout  the  country 
and  to  bring  the  experience  of  the  stronger  states  to  bear  upon  those 
which  have  had  less. 

VI.     PUBLICITY 

The  publicity  in  conjunction  with  the  Red  Cross  Seal  campaign  was 
by  far  the  most  significant  feature  of  that  movement.  Through  it  the 
needs  of  the  tuberculosis  campaign  were  brought  to  readers  by  every  con- 
ceivable channel  of  publicity,  including  newspapers,  magazines,  house 
organs,  trade  journals,  foreign  papers,  and  many  other  media  of  a  similar 
character.  The  results  of  this  publicity  are  being  felt  throughout  the 
United  States,  not  only  in  the  executive  office  of  the  National  Associa- 
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tion  but  in  various  state  and  local  offices.  For  the  first  time  the  people  of 
this  country  have  realized  something  of  the  magnitude  of  the  tuberculosis 
problem  and  something  of  the  needs. 

The  withdrawal  of  the  Red  Cross  emblem  from  the  Christmas  Seal 
and  the  necessar}'  development  of  the  double-barred  cross  emblem  have 
placed  upon  the  publicity  service  a  responsibility  for  working  out  plans 
for  a  Crusade  of  the  Double-Barred  Cross  or  some  similar  movement 
during  the  next  few  months  that  will  aim  to  make  the  emblem  of  the 
tuberculosis  movement  as  popular  as  is  the  Geneva  cross.  As  a  part  of 
this  movement  an  effort  to  copyright  the  double-barred  cross  is  being 
made.  Suggestions  have  been  received  from  state  secretaries  and  others, 
and  on  the  basis  of  these  a  program  is  being  developed.  Routine  publicity 
has  been  going  forward  to  the  newspapers  and  will  continue  in  increasing 
volume  during  the  next  few  months,  leading  up  to  an  intensive  effort 
next  fall. 

VII.     PERIODICAL  PUBLICATIONS 

The  American  Review  of  Tuberculosis,  which  began  its  fourth 
volume  with  the  March  number,  has  in  the  brief  course  of  its  existence 
made  for  itself  a  most  enviable  reputation.  It  is  now  recognized  in 
this  country  and  in  Europe  as  the  leading  scientific  publication  deal- 
ing with  tuberculosis.  Like  most  publications  of  this  character,  it  does 
not  pay  for  itself,  and  the  Association  is  obliged  to  pay  for  about  half 
of  the  cost  in  excess  of  the  income  from  subscriptions  and  advertising. 
The  subscription  price  of  the  Review  to  non-members  has  been  raised  to 
$5.00,  but  the  price  to  members  remains  the  same,  $2.00  per  year.  The 
educational  value  of  the  Review  in  stimulating  the  interest  of  the  medical 
profession  in  respect  to  tuberculosis  can  hardly  be  overestimated. 

The  Journal  of  the  Outdoor  Life  has  continued  in  popularity.  The 
series  of  essays  by  Dr.  Krause  has  been  commented  upon  with  great 
favor.  The  appeal  of  the  Journal  to  the  tuberculosis  patient  as  well 
as  to  the  tuberculosis  worker  has  become  recognized  as  of  considerable 
significance.  Steps  have  been  taken  by  the  National  Association  to  take 
over  the  Journal  of  the  Outdoor  Life,  which  has  heretofore  been 
operated  by  an  independent  corporation,  although  nominally  a  part  of  the 
Association's  program. 

The  monthly  Bulletin  has  increased  in  size  and  popularity.  At  the 
present  time  nearly  12,000  copies  per  month  are  being  distributed.  Be- 
sides handling  the  news  of  the  National  Association  and  serving  as  a 
clearing  house  for  ideas  from  all  parts  of  the  field,  the  Bulletin  has 
a  special  Crusade  section,  a  special  department  for  the  Framingham  De- 
monstration, and  a  special  department  on  occupational  therapy.  The 
Bulletin  is  furnished  free  and  has  no  income  from  advertising.  It  costs 
the  Association  at  the  present  time  approximately  $450  per  month. 

The  last  annual  volume  of  Transactions  consisted  of  over  600  pages 
and  cost  the  Association  approximately  $1.50  per  volume  to  produce. 
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VIII.     MOTION  PICTURE  AND  LOAN  SERVICE 

The  motion  picture  service  rents  and  sells  films  dealing  with  tuber- 
culosis and  related  public  health  problems.  At  the  present  time  the 
service  is  handling  nine  films,  including  "  Jinks,"  "  The  Modem  Health 
Crusade,"  "  Raying  the  Lone  Game."  "  The  Great  Truth,"  "  The  Price  of 
Human  Lives,"  "  A  Town  under  the  Microscope."  "  The  Priceless  Gift 
of  Health."  and  "  The  Public  Health  Nurse."  In  addition  to  these  more 
or  less  popular  films,  the  ser\'ice  is  also  handling  a  technical  film  prepared 
by  the  United  States  Army  on  **  The  Diagnosis  of  Tuberculosis."  During 
the  last  year  the  films  rented  by  the  motion  picture  service  were  working, 
all  told,  1 157  days.  The  return  to  the  Association  from  the  service,  in- 
cluding rentals  and  net  profits  on  sales,  was  approximately  $1500,  which 
just  about  pays  for  the  wear  and  tear  of  films  and  the  cost  of  replacing 
them. 

The  Association  has  also  provided  a  loan  service  consisting  chiefly 
of  scrapbooks,  photographs,  cuts,  etc.  The  scrapbooks  on  county  hospi- 
tal methods,  traveling  clinics,  and  other  phases  of  tuberculosis  methods 
are  in  great  demand.  As  this  phase  of  the  Association's  work  develops, 
it  will  become  more  and  more  useful  to  secretaries  throughout  the 
country. 

IX.     LEGISLATION 

Through  its  Committee  on  Federal  Legislation,  and  largely  through  the 
untiring  efforts  of  its  able  chairman,  Mr.  William  H.  Baldwin,  the 
National  Association  has  been  able  to  express  itself  in  a  number  of  mat- 
ters on  legislation  and  governmental  policy.  The  original  plan  for  secur- 
ing a  division  of  tuberculosis  in  the  L'nited  States  Public  Health  Serv- 
ice was  altered  on  the  advice  of  powerful  leaders  in  the  L^nited  States 
Senate ;  the  Association  was  influential,  however,  in  securing  a  considerable 
appropriation  for  the  L^nited  States  Public  Health  Sen-ice  for  tuber- 
culosis work  without  a  division,  but  with  an  advisory  council  or  com- 
mittee to  the  Public  Health  Service.  This  and  other  legislative  activities 
on  the  part  of  the  Committee  on  Federal  Legislation  have  meant  keeping 
in  contact  constantly  with  governmental  offices  and  have  involved  a  great 
deal  of  eflfort.  The  resignation  of  Mr.  Baldwin  from  the  chairman- 
ship of  the  Committee  means  a  great  loss  to  the  Association. 

X.    RESEARCH 

In  the  past  the  National  Association  itself  has  not  conducted  as  much 
active  research  work  as  it  should  have  done.  The  demands  upon  it 
for  education  and  organization  have  been  such  that  all  of  its  available 
funds  were  necessan,-  for  such  purposes.  During  the  last  year,  how- 
ever, more  direct  research  than  previously  has  been  accomplished.  The 
most  significant  study  has  been  that  conducted  under  the  Committee  for 
the  Investigation  of  the  Genetic  Factors  in  the  Morbidity  and  Mortality 
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from  Tuberculosis  by  Dr.  Raymond  Pearl  at  Baltimore.  The  executive 
office  has  conducted  an  extensive  bit  of  research  in  a  study  of  economic 
costs  of  tuberculosis,  a  summary  of  which  will  be  presented  at  this  meet- 
ing- 

The  Committee  on  Mortality  from  Tuberculosis  in  Dusty  Trades, 
under  the  active  chairmanship  of  Dr.  Frederick  L.  Hoffman,  has  during 
the  year  pursued  some  valuable  studies  particularly  among  the  granite 
cutters  in  Vermont.  Two  preliminary  reports  of  the  Committee  have 
been  published,  one  by  the  United  States  Bureau  of  Labor  and  the  other 
by  the  National  Association.  The  study  of  the  Committee  in  this  im- 
portant field  will  be  a  distinct  contribution  to  our  knowledge  of  tuber- 
culosis and  its  prevention. 

A  study  of  the  Negro  tuberculosis  problem  is  about  complete  and  ready 
for  the  printer. 

The  Association  has  also  helped  to  finance  a  special  study  of  tuber- 
culosis among  the  Indians  made  by  the  Nebraska  Tuberculosis  Associa- 
tion.    This  report  will  soon  be  ready  for  publication. 

The  Tuberculosis  Directory  has  been  completely  revised  and  published 
in  three  separate  volumes. 

The  study  made  several  years  ago  on  tuberculosis  legislation  is  being 
revised  and  within  a  few  months  will  be  ready  for  publication  in  new 
form.  Similarly  the  study  made  seven  years  ago  on  the  influence  of 
tuberculosis  sanatoria  on  surrounding  property  is  being  brought  up  to  date 
and  revised.  "  Diagnostic  Standards,"  prepared  originally  by  the  Fram- 
ingham  Committee,  have  been  adopted  by  the  Board  and  published  for  pop- 
ular distribution. 

The  Association  has  in  addition  stood  for  the  promotion  of  research 
on  the  part  of  local  associations  and  has  assisted  the  Henry  Phipps  In- 
stitute through  a  special  committee  in  an  effort  to  secure  funds  for 
current  work  and  endowment. 

XL     CONFERENCES  AND  MEETINGS 

In  addition  to  the  annual  meeting  of  the  National  Association,  there 
have  been  held  during  the  year  six  sectional  conferences  and  a  special 
conference  for  all  state  secretaries,  besides  a  considerable  number  of 
conferences  for  localities  or  special  groups  of  people.  The  Executive 
Committee  and  the  staff  of  the  National  Association  have  traveled  over 
two  hundred  thousand  miles  during  the  last  year  in  performing  their 
necessary  duties.  The  six  sectional  conferences  held  in  October  in  Des 
Moines,  Boise,  Los  Angeles,  Providence,  Asheville,  and  Philadelphia 
proved  very  helpful  to  their  several  districts.  In  January,  1920,  a  special 
conference  of  state  secretaries  to  discuss  ways  and  means  for  the  Christ- 
mas Seal  campaign  this  year  and  for  the  program  of  1920  was  held  at 
Chicago  and  resulted  in  benefit  to  the  entire  campaign. 

Under  the  direction  of  Mr.  Jacobs  two  institutes  for  the  training  of 
tuberculosis  workers  have  been  held  during  the  last  year  at  the  New 
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York  School  of  Social  Work  and  another  one  will  be  held  in  June  of 
this  year.  These  institutes  are  attracting  new  personnel  to  the  tuber- 
culosis movement  and  are  helping  the  personnel  already  in  the  field. 

Following  the  plan  of  the  institute,  two  special  training  courses  for 
vocational  officers  and  federal  employees  interested  in  vocational  work 
were  held  under  the  direction  of  Dr.  Pattison  in  New  York  and  in 
Colorado  Springs  during  the  months  of  January  and  February.  Special 
institutes  are  being  planned  under  the  direction  of  regional  secretaries  and 
other  members  of  the  staff  for  the  coming  year. 

XII.     REPRESENTATION  AT  BRITISH  CONGRESS 

By  authorization  of  the  Board  of  Directors,  the  National  Tuberculosis 
Association  was  officially  represented  at  the  annual  meeting  of  the  British 
National  Association,  held  in  London  on  October  7th,  by  Dr.  David  R. 
Lyman.  Dr.  William  Charles  White,  and  Dr.  Charles  J.  Hatfield.  Mr. 
Frederick  L.  Hoffman  also  attended  the  conference  representing  the  As- 
sociation. The  visit  of  Dr.  Hatfield.  Dr.  Lyman  and  Dr.  White  to 
London  and  later  to  Paris  has  not  only  served  to  strengthen  the  rela- 
tionship between  the  tuberculosis  movement  in  this  country  and  that 
abroad,  but  has  also  given  to  these  organizations  a  better  grasp  of  our 
methods  and  programs.  In  turn  the  National  Association  has  been  bene- 
fited through  a  better  comprehension  of  the  manner  in  which  anti-tuber- 
culosis work  is  being  carried  on  abroad.  More  and  more  the  National 
x\ssociation  is  compelled  to  take  an  international  outlook.  The  demands 
for  service  are  coming  to  us  from  all  parts  of  the  world.  The  United 
States  itself,  whose  territory  we  represent,  circles  the  globe.  At  the 
present  moment  we  have  with  us  a  representative  of  the  Philippine  Islands 
Anti-tuberculosis  Association  who  has  been  studying  in  this  country  for 
over  a  year  under  the  direct  supervision  of  the  National  Association. 
The  Executive  Committee  has  authorized,  as  soon  as  the  personnel  can  be 
made  available,  a  campaign  in  Porto  Rico.  The  National  Association  is 
represented  in  Hawaii  and,  in  short,  wherever  the  flag  of  the  United 
States  flies.  This  world-wide  scope  of  the  Association  brings  us  in- 
evitably into  contact  with  our  foreign  neighbors,  and  both  for  our  own 
sake  and  for  theirs  we  must  assume  more  of  an  international  point  of 
view. 

XIII.     DEVELOPMENT  OF  STATE  ASSOCIATION  WORK 

For  years,  as  the  state  associations  have  developed,  there  has  been  a 
growing  desire  on  their  part  to  secure  more  definite  representation  and 
to  assume  more  direct  responsibility  in  the  affairs  of  the  National  Associa- 
tion. A  special  committee  of  the  Board  of  Directors  is  studying  a  plan 
which  it  is  hoped  will  meet  the  desires  of  all  concerned  and  will  se- 
cure adequate  representation  of  the  state  associations  in  the  manage- 
ment of  the  National  Association  and  which  at  the  same  time  will  pre- 
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serve  the  national  and  international  character  of  the  Association  itself. 
The  various  parts  of  the  tuberculosis  movement  are  inextricably  bound 
together.  The  state  associations  cannot  exist  by  themselves ;  neither  can 
the  National  Association  exist  by  itself.  What  is  advantageous  for  one 
is  advantageous  for  the  other.  The  ultimate  goal  of  the  entire  move- 
ment, to  secure  community  organization  that  will  make  health  an  integral 
part  of  the  municipal  program  of  every  American  city,  town  and  county, 
can  never  be  reached  until  the  entire  movement,  national,  state  and  local, 
functions  in  harmony. 

XIV.     EXPANSION  AND  COORDINATION 

From  a  variety  of  angles  powerful  pressure  is  being  brought  to  bear 
upon  the  National  Tuberculosis  Association  either  to  expand  its  scope 
of  work  or  to  merge  its  efforts  with  those  of  such  other  national  agencies 
as  the  American  Red  Cross,  the  American  Public  Health  Association, 
etc.  Public  health  work  in  the  United  States  during  the  last  genera- 
tion has  apparently  followed  two  tendencies ;  first,  towards  specializa- 
tion, and  more  recently  towards  generalization.  The  time  is  not  far 
distant  apparently  when  a  federation,  at  least,  of  the  various  health 
agencies  in  the  United  States,  must  be  brought  about.  Financial  and 
political  pressure  will  compel  it.  The  National  Association  is  recognizing 
that  for  the  sake  of  the  health  of  the  people  of  the  United  States,  it 
must  work  with  those  who  are  viewing  public  health  in  its  broader  aspects. 

XV.     EMPLOYMENT  SERVICE 

During  the  past  year  the  employment  service  of  the  National  Associa- 
tion has  been  carried  on  largely  by  the  National  Social  Workers'  Ex- 
change. The  demand  for  new  personnel,  particularly  within  the  last 
six  months,  since  increased  funds  have  been  in  possession  of  most  anti- 
tuberculosis associations,  has  been  overwhelming.  The  service  of  the 
National  Social  Workers'  Exchange  has  been  well  performed  and  is  in- 
creasingly valuable.  The  problem  of  training  new  personnel  is  one 
that  is  being  seriously  considered  by  the  Exchange  and  by  the  Associa- 
tion. 

XVI.     DISTRIBUTION  OF  RED  CROSS  FUNDS 

The  distribution  of  Red  Cross  Funds  continued  during  the  year  1919 
in  line  with  the  policy  announced  at  the  last  meeting.  All  of  the  money 
available  for  state  associations  was  appropriated.  The  Missionary  Fund 
proved  extremely  helpful  in  stimulating  certain  special  pieces  of  work 
and  certain  desirable  reorganizations.  A  small  balance  is  still  available 
and  certain  appropriations  have  not  been  paid  pending  changes  of  plan 
on  the  part  of  those  associations  to  whom  the  appropriations  have  been 
made. 
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XVII.     HISTORY  OF  NATIONAL  ASSOCIATION 

A  year  ago  the  Board  of  Directors  appointed  a  committee  to  prepare 
a  history  of  the  National  Association  and  the  anti-tuberculosis  move- 
ment in  the  United  States.  Dr.  S.  Adolphus  Knopf,  as  a  member  of 
the  committee  and  in  cooperation  with  the  executive  office,  has  collected 
and  compiled  a  considerable  amount  of  data.  The  history  may  be  said 
to  be  more  than  half  complete. 


XVIII.     FAKE  CURES 

The  activities  of  concerns  advertising  so-called  "  cures  "  for  tuberculosis 
have  always  been  a  matter  of  concern  to  the  National  Association.  Dur- 
ing the  past  year  we  have  given  more  than  usual  attention  to  a  number 
of  apparently  fraudulent  remedies  or  treatments,  such  as  "  Addiline," 
"  Thompson  Treatment,"  etc.  The  Association  is  working  in  close  co- 
operation with  the  American  Medical  Association  and  the  Vigilance  Com- 
mittee of  the  Associated  Advertising  Clubs  of  the  World,  and  is  meet- 
ing with  success  in  its  endeavors.  We  are  also  cooperating  with  the 
National  Information  Bureau  in  work  against  questionable  organizations 
that  are  collecting  money  for  tuberculosis. 

XIX.     INDIGENT  MIGRATORY  CONSUMPTIVES  COMMITTEE 

The  Committee  on  Indigent  Migratory  Consumptives,  appointed  in 
December,  1918,  has  for  more  than  a  year  been  studying  this  problem. 
Dr.  Severance  Burrage,  the  Secretary  of  the  Committee,  has  been  located 
in  Denver  and  has  had  personal  contact  with  the  problem  from  a  variety 
of  different  angles.  A  report  of  the  committee  will  be  presented  at  this 
meeting  and  will  later  be  published.  It  has  been  decided  to  close  the 
Denver  office,  but  it  is  expected  that  the  study  will  be  continued  by  the 
Committee. 

XX.     FRAMINGHAM  DEMONSTRATION 

The  reports  of  the  Framingham  Community  Health  and  Tuberculosis 
Demonstration  have  been  published  in  the  Bulletin  and  the  Journal  of 
THE  Outdoor  Life,  and  the  progress  of  the  work  is  known  to  most  mem- 
bers of  the  Association.  The  three-year  period  covering  the  original  grant 
of  $100,000  from  the  Metropolitan  Life  Insurance  Company  ended  in  De- 
cember. An  appraisal  committee  was  appointed  at  the  suggestion  of  the 
Board  of  Directors  by  the  United  States  Public  Health  Service  and  under 
the  direction  of  Professor  C.-E.  A.  Winslow  an  independent  appraisal  of 
the  situation  was  made.  The  report  of  the  appraisal  committee  not  only 
approved  of  the  Demonstration  as  a  whole  and  commended  the  results 
obtained  thus  far,  but  recommended  to  the  National  Association  and  the 
Metropolitan  Life  Insurance  Company  that  the  Demonstration  be  continued 
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for  a  longer  period.  As  a  result,  a  grant  for  the  year  1920  has  already 
been  made.  There  is  every  reason  to  believe  that,  given  time,  the  Demon- 
stration at  Framingham  will  show  that  it  is  possible  to  provide  efficient 
public  health  machinery  in  any  American  community. 

XXI.     MEETINGS  OF  BOARD  AND  EXECUTIVE  COMMITTEE 

The  Board  of  Directors  and  the  Executive  Committee  have  met  regu- 
larly during  the  last  year.  The  Executive  Committee  has  had  four 
separate  meetings  and  two  joint  meetings  with  the  Board  of  Directors. 
The  Board  of  Directors  has  had  in  addition  two  separate  meetings,  making 
eight  meetings  in  all. 

XXII.     FINANCES 

A  number  of  financial  problems  have  developed  within  the  last  year. 
The  recent  decision  of  the  American  Red  Cross  not  to  participate  in 
the  Seal  Sale  of  1920  has  brought  us  face  to  face  with  the  serious  prob- 
lem of  financing  this  campaign  either  out  of  the  current  funds  of  the 
National  Association  or  in  some  independent  manner.  Considering  that 
the  sale  this  year  will  cost  between  $225,000  and  $300,000,  the  problem 
of  finance  is  not  trivial.  The  solution  is  in  the  hands  of  a  special  finance 
committee  appointed  by  the  Board  of  Directors. 

The  Association  has  during  the  last  year  been  obliged  constantly  to 
advance  money  for  the  purchase  of  various  supplies  for  resale.  Such 
supplies  as  those  for  the  Modern  Health  Crusade,  involving  millions  of 
pieces  of  literature  and  hundreds  of  thousands  of  buttons  and  pins,  cer- 
tain pamphlets  like  "  What  You  Should  Know  About  Tuberculosis," 
"  Sleeping  and  Sitting  in  the  Open  Air "  and  other  literature  have 
necessitated  an  outlay  on  the  part  of  the  executive  office  from  time  to  time 
of  many  thousands  of  dollars.  The  National  Association  has  been  com- 
pelled more  and  more  to  act  as  the  central  purchasing  and  distributing 
agency  for  certain  standard  supplies  used  by  state  and  local  organiza- 
tions. The  drain  upon  current  funds  for  these  purposes  is  increasing  and 
the  problem  of  financing  such  work  is  growing  more  difficult. 

The  high  cost  of  living  and  the  high  cost  of  travel  have  necessarily 
increased  wages,  salaries  and  other  expenses.  The  budget  of  $233,000 
adopted  by  the  Executive  Committee  at  its  January  meeting,  represents 
only  the  most  necessary  net  expenditures  along  Hues  developed  by  the 
Executive  Committee  and  does  not  include  any  expenditures  for  sup- 
plies purchased  for  resale.  Neither  does  it  include  the  financing  of  the 
Red  Cross  Seal  Sale.  For  sound  conduct  of  the  finances  of  the  Na- 
tional Association  a  surplus  or  capital  account  of  not  less  than  $200,000, 
and  possibly  double  that  amount  is  urgently  needed. 

The  estimated  returns  from  the  Seal  Sale  of  1919  are  approximately 
$421,650.  The  expenditures  for  the  conduct  of  the  campaign  are  approxi- 
mately $211,110.  The  net  return  to  the  National  Association  on  this 
basis  is  $210,540.     Of  this  amount  due  from  the  Seal  Sale,  up  to  April 
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15th,  $315,923.34  has  been  received.  It  will  be  noted,  however,  that  a 
very  considerable  sum  amounting  to  $106,727  is  apparently  still  due.  The 
National  Association  cannot  continue  its  work  unless  payment  of  the 
percentages  is  made  promptly. 

The  membership  of  the  Association  has  remained  during  the  past  year 
about  4200.  It  is  probable  that  the  Association  can  expand  its  member- 
ship somewhat,  but  it  would  seem  to  be  undesirable  to  conduct  an  ex- 
tensive campaign  without  the  wholehearted  cooperation  of  all  of  the  state 
associations  and  it  has  not  been  considered  feasible  to  ask  that  at  this 
time. 

For  details  concerning  the  finances  of  the  Association,  reference  is 
made  to  the  report  of  the  treasurer. 

XXIII.     TUBERCULOSIS  MORTALITY 

Due  to  the  fact  that  1920  is  the  census  year  and  that  death  rates 
for  the  last  ten  years  are  calculated  on  the  basis  of  this  census,  it  is 
almost  impossible  to  give  any  accurate  statistical  data  at  this  time.  The 
figures  from  the  registration  area  indicate  a  slight  decline  in  the  last 
available  statistics  for  19 18,  but  until  the  population  figures  for  the 
registration  area  are  available,  it  would  not  be  wise  to  place  too  much 
reliance  upon  these  figures.  The  experience  at  Framingham  supple- 
mented by  the  extensive  experience  of  large  industrial  corporations 
such  as  the  Metropolitan  Life  Insurance  Company,  the  New  York  Tele- 
phone Company  and  others,  statistics  of  which  have  recently  been  made 
public,  indicates  that  where  intensive  educational,  nursing  and  institu- 
tional methods  are  applied  to  large  groups  of  population,  the  tuber- 
culosis death  rate  in  common  with  those  of  other  infectious  diseases  can 
be  greatly  reduced,  and  that  such  public  health  work  pays  dividends  to 
communities  and  other  agencies  which  adopt  these  methods. 

The  research  service  of  the  National  Association  has  demonstrated 
during  the  past  year  that  if  tuberculosis  were  eliminated  as  a  cause  of 
death  in  this  country,  on  an  average  2^  years  could  be  added  to  the 
life  of  every  person  in  the  United  States.  This  seems  to  be  the  statisti- 
cal goal  towards  which  we  should  aim, —  a  saving  not  only  in  life  but  a 
saving  in  billions  of  dollars. 

XXIV.     CONCLUSION 

It  is  fitting  in  conclusion  that  acknowledgment  be  made  to  those  who 
have  helped  the  executive  office  and  through  us  the  National  Associa- 
tion in  this  busy  and  tr>'ing  year.  The  Board  of  Directors  and  Execu- 
tive Committee  have  given  untiring  and  painstaking  personal  considera- 
tion to  the  affairs  of  the  Association.  Often  at  considerable  sacrifice  and 
expense  they  have  attended  meetings  or  otherwise  helped  the  execu- 
tive office  in  carrying  its  responsibilities.  The  thanks  of  all  of  us  are 
due  to  them  for  their  efforts. 
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The  state  and  local  associations  have  continued  their  cooperation  and 
in  a  multitude  of  ways  have  helped  to  develop  the  programs  of  the  Na- 
tional Association  in  harmony  with  their  own  programs. 

The  continued  financial  and  personal  support  of  the  members  and 
friends  of  the  Association  has  been  extremely  gratifying.  It  is  not  too 
much  to  say  that  much  of  the  success  of  the  work  is  due  to  their  co- 
operation. 

We  all  of  us  are  deeply  grateful  to  our  Treasurer,  Mr.  Henry  B.  Piatt. 
His  sound  business  judgment  and  service  have  made  the  work  of  the 
executive  office  much  easier  than  it  otherwise  would  have  been. 

The  various  special  committees  of  the  Association  have  each  con- 
tributed greatly  to  the  work.  It  is  a  pleasure  on  the  part  of  the  execu- 
tive office  to  acknowledge  the  uniform  courtesy  and  cooperation  of  the 
members  of  these  committees  and  others  who  have  worked  with  us. 

The  loyalty  and  self-sacrificing  service  of  every  member  of  the  staff, 
both  administrative  and  clerical,  has  made  possible  the  advances  of  the 
Association  this  year.  Too  much  cannot  be  said  in  commendation  of  their 
efforts. 

There  never  has  been  a  time  in  the  history  of  the  world  when  the  con- 
trol of  tuberculosis  is  demanding  the  serious  consideration,  time  and 
money  of  so  many  different  kinds  of  people.  It  is  not  boastful  to  say  that 
in  this  country  the  attention  focused  upon  this  disease  during  the  last 
fifteen  years  has  resulted  in  an  aroused  public  interest  in  individual  and 
community  health  that  will  some  day  —  we  hope  soon  —  make  the  United 
States  the  healthiest  as  well  as  the  happiest  nation  in  the  world.  We 
are  proud  to  have  a  share  in  the  attainment  of  this  goal. 

Respectfully  submitted, 

Charles  J.  Hatfield, 
Managing  Director. 


ADVISORY  COUNCIL 

Chairman 
ALLEN  W.  FREEMAN,  M.D. 

Columbus.  Ohio 


THE  ADMINISTRATIVE  PROBLEM  OF  PUBLIC 
HEALTH  NURSING 

By  a.  W.  Freeman,  M.D. 

Columbus,  O. 

The  purpose  of  the  symposium,  which  forms  the  program  of  the  even- 
ing, is  to  bring  to  our  attention  the  results  of  efforts  that  have  been 
made  by  various  organizations  interested  in  or  conducting  the  v^^ork  of 
public  health  nursing  to  solve  some  of  the  outstanding  problems  of  organi- 
zation and  administration  which  have  developed  as  a  result  of  the  very 
vigorous  growth  of  public  health  nursing  in  the  United  States. 

Public  health  nursing  has  been  so  uniformly  successful  in  practically 
all  fields  of  public  health  work,  and  the  public  health  nurse  has  become 
so  indispensable  a  part  of  our  health  machinery,  that  practically  every 
organization  engaged  in  health  work  has  before  it  as  an  ideal  the  em- 
ployment of  just  as  many  public  health  nurses  as  the  means  available 
will  allow.  So  that  we  have  developed,  within  a  very  few  years,  school 
nurses  and  tuberculosis  nurses ;  contagious  disease  nurses  and  industrial 
nurses;  trachoma  nurses  and  social  hygiene  nurses;  child  welfare  nurses 
and  prenatal  nurses;  nurses  of  as  many  varieties  as  there  are  problems 
in  public  health.  We  have  nurses  employed  by  boards  of  health  and 
boards  of  education ;  by  commissions  for  the  blind,  by  child  welfare 
associations,  by  tuberculosis  associations,  by  the  Red  Cross,  by  social 
units,  social  hygiene  societies,  Methodist  Centenaries,  church  societies, 
welfare  organizations,  and  so  many  other  kinds  of  organizations  that  it 
is  difficult  or  impossible  even  to  name  them  over.  We  have  nurses  in 
the  cities  and  in  the  remote  rural  districts,  we  have  nurses  with  hospital 
and  public  health  training  and  nurses  with  a  cap  and  white  apron  and 
very  little  else.  We  have  nurses  who  are  part  of  smoothly  running, 
efficient  organizations,  and  nurses  who  are  without  any  supervision  what- 
ever. The  organizations  supporting  these  nurses  are  almost  without  ex- 
ception earnestly  seeking  to  contribute  to  the  common  welfare,  the  nurses 
themselves  are  almost  without  exception  hard  working,  conscientious, 
devoted  women.  Their  contribution  to  human  progress  is  valuable  almost 
beyond  calculation.  But  it  is  perfectly  evident  to  any  thoughtful  person 
that  if  the  public  health  nurse  is  a  necessary  part  of  our  social  machinery, 
and  no  one  will  deny  the  necessity  for  her  work,  that  work  must  be  de- 
veloped in  a  more  orderly,  efficient  and  thoughtful  manner  than  has  been 
the  case  up  to  this  time. 

The  development  of  an  orderly  and  efficient  program  of  public  health 
nursing  cannot  come  until  we  have  determined  clearly  in  our  own  minds 
the  goal  toward  which  we  are  to  progress;  until  we  have  visualized  for 
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ourselves  an  ideal  of  public  health  nursing  service  and  make  each  step  we 
take  carry  us  towards  that  ideal. 

Inasmuch  as  we  cannot,  under  the  federal  Constitution,  contemplate 
the  establishment  of  a  federal  welfare  service  of  any  kind,  but  must  for 
the  present  at  least  think  in  terms  no  larger  than  a  state,  we  shall  there- 
fore consider  for  a  moment,  if  you  please,  the  ideal  of  a  state- wide 
public  health  nursing  service  as  we  have  formulated  it  for  our  own 
guidance  in  Ohio. 

We  believe,  first  of  all,  that  our  nursing  service  should  be  state- wide, 
that  nursing  service  should  be  available  to  the  citizens  of  the  remote 
townships  of  our  hill  counties  as  well  as  to  those  of  our  crowded  centers 
of  population.  To  this  ideal,  haphazard  development  of  the  present  time 
is  not  tending  very  rapidly.  The  present  tendency  is  towards  a  multipli- 
cation of  nursing  services  in  the  larger  cities  to  the  dangerous  neglect 
of  the  very  parts  of  the  state  which  need  nursing  service  most.  Funds, 
public  and  private,  are  so  much  easier  to  obtain  in  the  larger  and  more 
prosperous  centers,  nurses  so  much  easier  to  find  and  to  supervise,  re- 
sults so  much  more  spectacular,  and,  say  it  softly,  so  much  easier  to  get 
credit  for,  that  there  is  little  incentive  to  go  into  the  really  difficult  parts 
of  a  state  and  start  a  public  health  nursing  service. 

We  believe,  too,  that  our  ideal  nursing  service  will  be  adequate.  There 
must  be  enough  nurses  to  do,  and  to  do  promptly,  all  that  needs  to  be 
done.  No  one  can  as  yet  say  what  is  the  final  limit  of  what  needs  to  be 
done  in  public  health  nursing,  and  I  have  a  very  strong  suspicion  that 
we  shall  never  have  enough  nurses,  that  we  shall  always  find  new  things 
to  do  and  need  for  more  nurses.  But  we  must  always  strive  to  give 
adequate  service.  Towards  this  ideal  our  voluntary  agencies  do  not  tend 
strongly.  There  is  no  compulsion  on  a  voluntary  agency  to  give  an 
adequate  service  of  any  kind.  The  very  nature  of  voluntary  organiza- 
tions supporting  public  health  nurses  involves  the  right  to  pick  the  job 
they  are  to  do  and  to  do  as  much  or  as  little  as  they  choose. 

We  believe  that  our  ideal  nursing  service  must  be  efificient.  Nurses 
must  be  properly  trained,  must  be  chosen  for  reasons  of  fitness  alone, 
must  be  under  proper  supervision  and  discipline,  must  keep  proper 
records.  Each  nurse  must  have  a  definite  and  suitable  territory  for  work, 
there  must  be  no  overlapping  or  waste  of  effort.  We  cannot  have  two 
nurses  covering  the  same  field.  If  specialized  public  health  nurses  are 
necessary,  and  it  is  conceivable  that  they  may  be,  they  must  be  carefully 
districted  so  that  sufficient  work  of  the  special  character  will  be  avail- 
able to  keep  them  fully  occupied.  The  nursing  work  of  a  really  effi- 
cient organization  would  be  so  planned  that  there  is  no  peak  load  at  any 
particular  season  with  a  corresponding  season  without  sufficient  work 
to  keep  the  nurses  fully  occupied.  The  work  must  be  economical,  with 
complete  records  and  accurate  accounting.  It  must  be  a  business  organi- 
zation. 

Our  ideal  nursing  organization  must  not  be  too  highly  centralized. 
The  right  of  each  local  community  to  regulate  its  local  affairs  must  be 
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fully  recognized.  But  within  the  limits  set  by  the  local  community,  the 
work  must  be  carried  on  efficiently  and  well. 

Between  this  ideal  situation  and  the  present  conditions,  there  is  of 
course  a  great  gulf  fixed.  The  bridging  of  this  gulf  is  a  task  which  will 
call  for  all  the  wisdom,  all  the  patience,  all  the  diplomacy  and  all  the 
energy  we  can  muster.  That  it  must  be  bridged  is  not  open  to  question. 
The  responsibility  is  upon  those  of  us  who  realize  the  condition  and 
who  are  in  position  to  influence  the  course  of  events. 

The  first  step  to  be  taken  by  all  organizations,  public  and  private,  en- 
gaged, in  public  health  nursing  is  solemnly  to  resolve  that  there  shall  be 
no  waste  of  effort,  no  duplication  of  work,  and  above  all  no  competition 
for  popular  support. 

The  second  step  is  the  placing  of  all  nurses  in  any  given  territory  under 
unified  nursing  supervision,  and  the  development  of  a  systematic  plan  for 
a  state-wide  service. 

The  third  step  is  a  unification  of  program  and  of  finance. 

The  final  step,  which  may  be  long  delayed,  is  the  organization  of  an 
efficient  agency,  supported  by  public  funds,  but  advised  and  supported  by 
interested  private  agencies  to  carry  on  all  routine  work  of  public  health 
nursing,  leaving  the  volunteer  agencies  to  develop  new  fields,  to  define 
new  problems  and  to  stimulate  the  development  of  the  whole  system. 

The  Chairman :  This  brings  us  to  a  consideration  of  what  has  already 
been  accomplished  toward  the  unification  and  coordination,  and  toward 
the  elimination  of  the  waste  and  overlapping  of  which  we  have  had  so 
much  in  the  public  health  nursing  field. 

For  the  first  presentation,  we  are  very  fortunate  to  have  with  us  Miss 
Elizabeth  G.  Fox  of  the  Red  Cross  Bureau  of  Public  Health  Nursing. 
All  of  us  who  were  intimately  connected  with  the  nursing  program,  were 
very  much  disturbed  when  the  very  interesting  and  comprehensive  plan 
of  the  Red  Cross  was  announced.  It  presented  many  problems  for  solu- 
tion. So  far  as  Ohio  is  concerned,  our  imaginary  difficulties  have  dis- 
appeared and  those  problems  have  been  solved,  and  we  have  with  the 
Red  Cross  a  really  effective,  cooperative  plan.  We  will  now  hear  Miss 
Elizabeth  G.  Fox,  Director  of  the  Red  Cross  Bureau  of  Public  Health 
Nursing,  American  Red  Cross,  Washington,  D.  C,  who  will  speak  to  us 
on  the  Red  Cross  Program  for  Cooperation  in  Public  Health  Nursing. 


THE  RED  CROSS  PROGRAM  FOR  COOPERATION 
IN  PUBLIC  HEALTH  NURSING 

By  Elizabeth  G.  Fox 

Washington,  n.  C. 

When  Dr.  Freeman's  letter  came  to  Washington  asking  me  to  come 
to  your  meeting  and  speak  to  you  this  evening  on  the  subject  he  had 
given  me.  I  was  not  quite  sure  whether  he  was  paying  me  a  very  high 
compHment,  or  whether  he  had  some  deep  laid  plans  for  my  utter  down- 
fall. At  any  rate,  if  the  latter  was  his  motive,  I  will  not  give  him  any 
satisfaction. 

As  far  as  he  is  concerned,  I  think  he  has  robbed  any  speakers  who 
come  after  him  of  any  general  program  they  might  like  to  lay  out.  He 
has  laid  before  us  an  ideal  plan  to  which  we  all  naturally  subscribe. 

I  am  glad  he  gave  me  this  subject  to  talk  about,  difficult  as  it  may  be, 
because  I  think  that  the  mutual  working  together  of  the  agencies  con- 
cerned in  public  health  nursing  after  all  rests  on  a  foundation  of  under- 
standing, and  if  we  can  get  together  face  to  face,  and  stand  up  and  tell 
each  other  what  we  are  trying  to  do,  I  am  sure  that  we  can  reach  an 
understanding  which  will  mean  the  ability  and  opportunity  to  work  to- 
gether. 

I  have  just  come  from  the  Biennial  Convention  of  the  three  national 
nursing  organizations  at  Atlanta,  and  on  my  way  over  on  the  train,  1  was 
thinking  over  what  seemed  to  me  to  be  some  of  the  outstanding  new 
features  of  the  convention.  They  did  not  seem  so  new  to  me.  how- 
ever, in  looking  back  over  the  past  history  of  public  health  nursing. 

To  get  the  significance  of  these  seemingly  new  features,  may  we  look 
back  ten,  twenty,  thirty  years  ago  to  the  beginning  of  public  health 
nursing  in  New  York  City  when  a  charitable  group  undertook  to  give 
visiting  nursing  to  the  sick  poor?  That  was  the  humble  beginning  of 
this  great  field  of  public  health  nursing  to  which  Dr.  Freeman  says  we 
have  not  yet  found  the  limits.  From  that  beginning  steadily  grew  and 
developed,  one  after  another,  the  phases  of  public  health  nursing  which 
he  has  mentioned,  the  natural,  inevitable  growth  of  a  great  service,  not 
conceived,  of  course,  in  its  entirety  at  its  birth,  but  unfolding  itself  as 
the  work  went  on.  From  that  little  beginning  we  have  seen  the  develop- 
ment of  infant  work,  pre-natal  work,  school  work  and  tuberculosis  work, 
and  all  the  other  many  phases  of  public  health  nursing. 

What  is  the  other  element  we  see  in  looking  back  over  history?  It 
is  this :  that  it  was  the  private  agency  that  was  the  sponsor  for  each  new 
development  of  public  health  nursing.  From  time  to  time  the  private 
agency  seized  the  opportunity  to  grow  a  little,  to  start  something  new, 
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to  try  a  new  branch  of  work.  It  afforded  the  laboratory  in  which  these 
new,  untried  schemes  were  tested,  proven,  established  and  a  method  of 
procedure  worked  out,  public  opinion  secured  and  then,  and  not  until 
then,  did  the  public  funds,  the  public  treasury,  the  public  authorities  take 
over  that  piece  of  proven  work. 

All  the  way  down  the  years  you  can  see  that  happening,  the  new  work 
coming  into  the  limelight,  being  tried  out  by  the  private  organization, 
being  accepted  and  turned  over  to  the  public  authorities,  and  another 
experiment  started,  accepted,  turned  over,  etc.,  until  we  come  to  to-day 
and  the  convention  in  Atlanta. 

Two  things  in  the  public  health  nursing  group  were  outstanding.  The 
first  was  that  the  most  popular  phase  of  public  health  nursing  to-day 
is  rural  nursing  and  to  those  of  us  who  are  interested  in  rural  nursing, 
and  most  of  us  here  are  more  interested  in  that  phase  than  any  other, 
that  is  very  welcome  news.  Two  years  ago  in  Cleveland,  I  don't  believe 
there  was  a  paper  on  the  program  that  had  anything  to  do  with  rural 
nursing.  This  year  there  were  many  such  papers,  and  the  sections  that 
dealt  with  that  Subject  were  crowded  to  the  doors.  The  keenest  interest 
was  evidenced  on  ever}-  side.  Enthusiasm,  originality  and  initiative, 
all  those  springs  of  new  life,  were  found  in  those  sections  that  were  con- 
cerned with  rural  nursing. 

Right  alongside  of  that  came  another  interesting  phase  which  was 
that  this  rural  nursing  was  no  longer  sporadic,  isolated  little  units  off  in 
remote  spots,  taken  care  of,  for  the  most  part,  by  small  private  groups, 
but  it  was  being  taken  over  in  surprising  measure  by  the  public  officials, 
paid  for  out  of  the  public  funds  and  the  direction  for  it  assumed  by  the 
state  authorities.  And  more  than  that.  There  was  at  that  convention 
a  group  of  public  health  nurses  whose  occupation,  whose  principal  work, 
was  the  development  of  public  health  nursing  in  a  state  capacity.  Many 
of  them  were  state  nurses  employed  by  state  departments  of  health. 
Some  of  them  were  representatives  of  the  Division  offices  of  the  Red 
Cross,  working  in  those  special  states.  Some  of  them  were  state  nurses 
employed  by  tuberculosis  associations.  Some  of  them  were  employed  and 
paid  by  two  or  all  three  of  those  agencies. 

There,  again,  was  one  of  the  most  alert  of  any  of  the  groups  at  that 
convention,  eager,  anxious  to  learn,  anxious  to  find  out  what  other  states 
were  doing,  very  proud  of  their  own  state  programs,  not  much  discouraged 
by  the  handicaps  they  face,  and  they  do  face  many  in  their  various 
states,  a  very  much  alive,  intelligent,  splendid  group,  and  I  think  any  state 
health  officers  who  may  be  here  to-night,  or  any  groups  particularly  in- 
terested in  the  development  of  state  nursing,  may  feel  very  comfort- 
able about  the  immediate  future  of  state  nursing  in  the  hands  of  that 
group  of  young  women. 

What  Dr.  Freeman  has  said  is  a  point  we  all  realize :  That  although 
public  health  nursing  eventually  must  be  a  part  of  the  state  and  the 
local  public  machinery,  and  although  we  are  all  working  toward  com- 
pletely adequate  service  which  will  be  state-wide  and  which  will  reach 
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every  person  in  the  state  through  public  funds,  that  time  is  yet  pretty 
remote  in  some  of  our  states  and  not  quite  so  remote  in  others.  We 
want  just  as  adequate  service  as  we  possibly  can  have,  just  as  soon  as 
we  can  have  it.  We  cannot  expect  it  all  immediately  from  our  public 
sources.  Therefore,  private  agencies  have  an  opportunity  to  help  bring 
about  this  more  complete  service,  and  as  they  pass  over  the  established 
standard  work  to  the  public  authorities,  as  they  surely  will,  rapidly  in 
some  states,  and  less  rapidly  in  others,  there  will  always  be  new  fields  for 
these  private  agencies  to  enter,  new  experiments  to  try  out,  new  schemes 
to  test,  because  the  public  treasury  has  not  the  funds  for  experiments ; 
and  so  there  will  be,  it  seems  to  me,  to  the  end  of  time  advance  work 
for  private  agencies  which  will  always  be  complementary  to  the  state 
program.     So  much  for  very  general  statements. 

Now  what  is  the  Red  Cross  problem?  Of  course  we  have  a  very  real 
one  to  face  and  to  answer.  Our  problem  is  this :  How  can  we  take  ad- 
vantage of  all  the  energy,  all  the  enthusiasm  that  exists  in  our  member- 
ship, in  our  chapters  and  branches,  to  further  public  health  nursing  in  a 
manner  and  after  a  method  which  will  serve  best  in  the  long  run  for  the 
good  of  all  the  people  ?     It  is  a  pretty  big  problem  to  try  to  settle. 

I  don't  think  there  is  any  need  of  my  trying  to  explain  any  of  the 
agreements  that  have  been  worked  out  this  past  year  between  several 
of  our  national  organizations  and  ourselves.  You  have  all  seen  them. 
They  were  published  in  the  Bulletin  of  the  National  Tuberculosis  Asso- 
ciation and  in  the  Public  Health  Nurse,  and  we  have  talked  about  them 
a  great  deal  and  hashed  them  over,  if  you  will  allow  me  to  use  a  slang 
phrase,  and  I  think  we  are  almost  more  familiar  with  them  than  we  are 
with  our  Bibles,  so  I  don't  think  there  is  any  necessity  of  my  trying  to 
explain  them. 

It  is  one  thing  to  write  an  agreement,  one  thing  to  get  agencies  to  agree 
to  it,  and  that  far  we  have  been  successful,  but  it  is  another  thing  to  put 
that  agreement  into  practice.  We  have  an  eminent  example  of  that  in 
our  League  of  Nations,  and  I  hope  we  at  home  are  going  to  be  some- 
what more  successful  than  our  peers  across  the  waters  have  been. 

It  has  been  a  difficult  thing  for  all  of  us  to  put  those  agreements  into 
actual  practice  in  the  forty-eight  states  in  this  country,  because  we  have 
forty-eight  different  commonwealths,  forty-eight  different  political  situa- 
tions, forty-eight  different  degrees  of  advancement,  forty-eight  different 
everything,  and  it  is  pretty  hard  to  apply  one  pattern  to  forty-eight  distinct 
and  separate  situations. 

In  the  first  place,  I  would  like  to  talk  over  with  you  very  frankly 
and  openly  what  some  of  our  difficulties  have  been  in  trying  to  put  those 
agreements  into  practice,  and  I  think  I  am  perfectly  truthful  in  saying 
that  Washington  and  our  Division  offices  have  very  honestly  tried  to 
live  by  those  agreements,  but  we  have  met  stumbling  blocks  in  our  own 
organization  as  well  as  stumbling  blocks  without. 

With  regard  to  our  chapters,  we  have  wanted  them,  of  course,  to  es- 
tablish their  nursing  services  in  a  way  which  would  lead  to  permanence 
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and  growth  and  good  work  in  their  communities;  we  have  wanted  them 
to  be  cooperative  with  other  agencies ;  we  have  wanted  them  to  work 
with  the  pubHc  authorities ;  we  have  wanted  them  to  enter  a  common 
enterprise  for  the  good  of  their  communities,  and  yet  we  have  found  cer- 
tain conditions  which  had  to  be  taken  into  account. 

I  think  for  the  most  part  our  chapters  have  been  very  anxious  to  Hve 
up  to  the  ideals  we  have  set  them.  They  have  put  certain  considera- 
tions before  us,  however,  and  I  would  like  to  put  them  before  you.  In 
the  first  place,  the  chapters  are  made  up  of  folks  like  us,  and  they  are 
full  of  human  nature  just  like  us,  and  if  they  are  going  to  get  back  of 
a  program,  they  want  it  to  be  a  pretty  definite  program  in  which  they 
see  themselves  taking  some  part.  They  are  interested  as  Red  Cross 
people  in  public  health  nursing.  They  are  very  much  interested  in  see- 
ing their  chapters  do  something  for  their  own  people.  I  mean  the  people 
of  their  communities  and  counties,  by  way  of  giving  public  health  nursing. 

Being  human,  they  are  not  quite  so  interested  in  an  indirect,  more 
or  less  impersonal  service  given  by  a  public  official  or  the  public  authori- 
ties. They  want  to  take  a  part.  They  want  to  put  their  enthusiasm  and 
themselves  into  the  work,  and  they  want  to  have  something  to  say 
about  it.  They  are  not  particularly  interested  in  signing  checks  and  let- 
ting it  go  at  that.  So  we  have  found  that  we  are  running  contrary  to 
human  nature  when  we  say  to  them.  "  Very  good,  you  establish  a  nurs- 
ing service  and  the  health  officer  will  direct  it."  They  are  not  pleased  with 
that.  They  want  to  have  a  hand  in  it.  They  want  their  share  of  it. 
They  think  there  is  something  they  can  do  themselves  as  well  as  that 
which  the  nurse  can  do.  They  are  enthusiastic  and  they  want  to  work 
off  that  enthusiasm.  We  have  run  into  this  feeling  often,  and  we  think 
it  is  a  very  natural  attitude  for  a  live,  active  working  group  to  take. 

Furthermore,  they  go  a  step  farther  and  say,  *'  We  want  the  credit  for 
what  we  are  doing."  I  don't  say  the  "  glory,"  but  I  do  say  the  "  credit." 
The  reason,  again,  is  a  perfectly  human  reason.  They  are  doing  Red 
Cross  service.  They  are  giving  something  to  their  fellow-men  and  they 
want  to  go  on  doing  it,  not  only  this  year,  but  next  year  and  the  year 
after,  and  if  they  can  turn  over  the  thing  they  are  doing  to-day,  they 
want  to  go  on  to-morrow  with  an  expansion  of  that  work.  That  means 
they  must  go  before  the  Red  Cross  membership  and  tell  them  what  they 
have  done  in  personal  service  in  order  to  retain  their  confidence,  in- 
terest and  support.  They  can't  say,  "  We  gave  $1000  to  this  and  $500 
to  that,"  because  that  is  not  chapter  work  and  it  is  hard  to  retain  the 
enthusiasm  and  support  of  your  membership  on  that  rather  cold  ex- 
pression of  service;  so  when  they  are  taking  part  in  a  nursing  service, 
they  want  some  of  the  credit  for  it,  and  I  think  again  that  is  perfectly 
natural,  perfectly  human,  and  we  ought  to  take  it  into  account. 

Furthermore,  we  are  up  against  one  other  problem  with  them.  Our 
chapter  people  represent,  for  the  most  part,  the  thinking,  intelligent  group 
in  their  communities.  They  have  ideas  of  their  own  about  what  is  best 
for  their  communities.     They  think  they  know  the;  local  situation  and 
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the  local  people  and  the  local  possibilities  pretty  well  and  possibly  a 
little  better  than  the  people  at  Division  Headquarters  or  at  Washington 
may  know  them,  and  we  are  sometimes  bright  enough  to  think  they 
do,  too.  We  don't  like  to  take  an  autocratic  stand  with  them  and  say 
there  are  certain  things  they  may  and  may  not  do.  We  prefer  that  they 
use  their  own  discretion  and  own  knowledge  of  the  situation  within  cer- 
tain broad  limits,  and  for  the  most  part  they  show  judgment  that  coincides 
with  ours  and  follow  the  principles  that  we  have  laid  down.  Every  now 
and  then  a  chapter  has  an  original  idea.  If  the  ideas  of  a  chapter  do 
not  coincide  with  ours  or  it  wants  to  do  something  that  does  not  seem  in 
line  with  Red  Cross  policy,  we  think  it  wise  to  let  it  stub  its  own  toe, 
go  its  own  way,  learn  from  experience,  because  it  will  come  back 
into  the  path  of  righteousness  much  more  willingly  than  if  we  tried  to 
force  it. 

I  see  these  difficulties  in  our  own  Red  Cross  program.  I  think  they 
are  human  and  I  am  telling  them  to  you  because  I  know  you  wonder 
sometimes  why  our  chapters  are  doing  certain  things  and  whether  we 
appreciate  the  situation.  We  do,  and  we  take  into  account  these  human 
qualities  in  the  chapters.  I  want  you  to  do  it  also,  because  I  think  you 
will  find  the  same  qualities  in  your  own  groups. 

How  about  the  state  program?  Dr.  Freeman  has  not  left  me  very 
much  to  say  there.  We  feel  that  there  should  be  in  every  state  a  state 
plan  for  the  development  of  public  health  nursing,  and  where  there 
is  such  a  plan,  our  work  should  fit  into  it.  Our  local  organizations 
should  fit  into  that  state  plan,  and  we  should  be  sure  that  they  do  fit  in 
through  constant  and  frequent  consultation. 

Where  there  isn't  a  state  plan,  and  some  states  haven't  one  yet,  our 
work  should  be  so  devised  and  designed  that  it  will  fit  into  a  state  plan 
when  it  comes  into  being.  It  should  be  done  under  the  tutelage  and 
the  close  consultation  of  the  state  health  officers.  There  are  various 
ways  in  which  that  can  be  done.  We  feel  that  for  the  most  part  the 
best  way  of  doing  it  is  the  way  Dr.  Freeman  has  outlined,  through  the 
single  direction  of  a  single  state  nurse  who  represents  all  of  us ;  who, 
because  she  does  represent  all  of  us,  can  harmonize  our  various  programs, 
work  them  into  a  single  unit,  and  yet  because  she  is  officially  represent- 
ing each  of  us,  can  maintain  the  individuality  of  our  own  organizations, 
the  private  as  well  as  the  public. 

It  has  not  been  possible  to  accomplish  that  in  every  state  and  we  have 
done  the  second  best  thing  in  some  states,  and  that  is  have  our  Red  Cross 
representative  work  in  close  consultation  with  the  state  nurse.  In  some 
states  where  there  was  no  state  nurse  at  all,  we  have  gone  to  the  state 
health  officer  and  presented  him  with  a  state  nurse,  giving  him  our  state 
nurse  and  asking  him  to  make  use  of  her  and  advise  her  in  the  progress 
of  her  work  in  the  state  so  that  it  might  become  a  state  program  by  and  by. 

Where  state  tuberculosis  associations  have  been  engaged  in  public 
health  nursing,  as  they  have  in  nearly  every  state,  and  where  they  have 
had  somewhat  the  same  philosophy  as  we  have,  we  have  felt  much  the 
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best  results  could  be  attained  if  we  could  work  together  all  towards  the 
same  goal  instead  of  pulling  apart. 

I  think  the  iliing  we  are  driving  toward  is  a  partnership  in  which  the 
state  health  orieer  or  the  state  department  is  the  senior  partner  and 
we  private  orga:iizations  are  the  junior  partners,  engaged  in  a  common 
business  according  to  a  single  plan,  but  each  one  of  us  maintaining  our 
own  voice,  our  own  vote  in  the  firm,  our  own  individuality,  all,  how- 
ever, in  one  single  firm.  That  seems  to  me  to  be  the  ideal  w^ay.  Shall 
it  be  that  way,  or  shall  we  have  competition?  To  my  way  of  thinking 
there  is  no  excuse  for  competition  and  none  of  us  wants  it.  There  is 
every  reason  for  partnership  and  all  of  us  want  it,  and  we  can  have  it 
if  we  will  have  a  better  understanding  of  each  other's  plans,  each  other's 
difficulties,  each  other's  limitations,  each  other's  problems  and  each  other's 
goal. 

We  all  have  noble  motives.  Let's  have  faith  to  believe  that  the  other 
fellow  has  as  noble  motives  as  ours.  If  we  can't  get  together,  I  would 
recommend  this  remedy:  If  there  are  any  two  of  you  who  cannot  get 
together  on  a  program  you  should  do  what  Miss  Marshall  and  I  did. 
We  shut  ourselves  in  a  room  in  a  hotel  and  spent  the  evening  there  to- 
gether. We  fired  ofif  every  gun  we  had  at  each  other  and  when  the 
evening  was  over,  we  decided  it  was  fifty-fifty.  I  concluded  there  were 
as  many  shortcomings  in  the  Red  Cross  as  in  the  Tuberculosis  Associa- 
tion and  I  think  she  thought  there  were  as  many  in  the  Tuberculosis 
Association  as  in  the  Red  Cross,  and  we  had  much  more  s>Tnpathy  for 
each  other's  difficulties  and  we  parted  the  best  of  friends.  That  is  all 
we  have  to  do  in  order  to  get  together  on  this  partnership  in  a  common 
business. 

The  Chairman:  I  am  sure  we  are  very,  very  grateful  to  Aliss  Fox 
for  this  presentation  of  the  attitude  of  the  Red  Cross.  The  primary  func- 
tion of  this  symposium  to-night  is  to  show  how  much  has  been  accom- 
plished in  getting  together  here,  there,  and  yonder.  I  wish  it  were  not 
telling  tales  out  of  school  to  say  how  much  of  the  success  we  have  had 
in  getting  together  with  the  Red  Cross  is  due  to  Miss  Fox  personally 
and  to  her  own  wisdom  and  determination. 

In  considering  questions  of  cooperation,  there  are  two  organizations 
which  enter  practically  every  field  and  which  must  be  considered  as 
major  factors  in  the  plan.  One  of  those,  the  Red  Cross,  has  already  been 
represented.  I  had  hoped  that  Dr.  Robert  G.  Paterson,  Executive  Secre- 
tary of  the  Ohio  Society  for  the  Prevention  of  Tuberculosis,  would  be 
with  us  and  w^ould  be  ready  to  read  a  paper  on  "  Cooperation  Between 
the  Ohio  Society  and  the  Ohio  State  Department  of  Health."  He  is  not 
present,  but  he  has  sent  his  paper  and  Dr.  McDowell,  Chief  of  the  Divi- 
sion of  Hygiene  of  the  Ohio  Department,  will  present  Dr.  Paterson's 
paper. 


COOPERATION  IN  PUBLIC  HEALTH  NURSING 
BETWEEN  THE  STATE  SOCIETY  AND 
THE  STATE  HEALTH  ORGANI- 
ZATION 

By  Robert  G.  Paterson,  Ph.D. 

Columbus,  Ohio 

The  term  state  society  refers  to  any  state-wide  organization  engaged 
in  public  health  work  in  the  voluntary  field  of  effort.  The  term  state 
health  organization  refers  to  any  official  health  department,  whether  it 
be  designated  as  a  board,  commission  or  department.  It  is  assumed  that 
both  of  these  bodies  are  engaged  in  the  development  of  a  public  health 
nursing  program,  and  that  there  is  a  need  for  cooperative  effort. 

With  particular  reference  to  Ohio,  for  I  am  familiar  only  with  the 
situation  there,  the  foregoing  definitions  are  quite  apropos. 

COOPERATION  TO  SUSTAIN  THE  DEPARTMENT  STAFF 

Briefly,  the  Ohio  Society  for  the  Prevention  of  Tuberculosis,  a  voluntary 
organization,  determined  upon  a  state-wide  public  health  nursing  cam- 
paign in  191 1.  As  a  result,  plans  were  set  in  motion  to  provide  the  neces- 
sary stimulation  for  the  employment  of  local  public  health  nurses.  In 
T913  the  first  public  health  nurse  was  employed  by  the  then  State  Board 
of  Health  as  a  result  of  a  special  appropriation  for  the  establishment 
of  a  division  of  tuberculosis.  The  position  occupied  by  this  nurse  was 
known  as  that  of  "  state  supervising  nurse,"  and  she  was  supposed  to 
have  the  responsibility  of  assisting  and  guiding  the  public  health  nurses 
locally.  As  a  matter  of  fact  she  became  the  pioneer  in  developing  the 
local  public  health  nursing  work  throughout  the  entire  state.  She  had 
been  employed  by  the  Ohio  Society  and  was  taken  over  by  the  State 
Board  of  Health  when  the  Division  of  Tuberculosis  was  created.  It 
was  not  long  before  two  assistant  nurses  were  employed,  both  again  com- 
ing from  the  staff  of  the  State  Society.  One  was  engaged  in  educa- 
tional work  with  a  traveling  public  health  exhibit,  the  other  was  employed 
to  follow  up  tuberculosis  cases  discharged  from  the  various  public  sana- 
toria within  the  state.  Later,  a  nurse  was  employed  to  carry  out  the 
provisions  of  a  state  law  which  was  adopted  for  the  prevention  of  blind- 
ness in  new-born  infants.  And  so  the  public  health  nursing  work  of 
the  state  health  department  expanded  from  time  to  time  to  meet  new  needs 
until  at  present  there  are  employed  a  chief  of  the  bureau,  eight  district 
supervisors  and  two  special  staff  nurses,  one  for  the  prevention  of  blind- 
ness and  one  for  trachoma.     The  Ohio  Society  has  always  held  to  the 
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principle  that  public  health  nursing  in  the  state  was  part  and  parcel  of 
the  responsibility  of  the  State  Department  of  Health.  It,  therefore, 
has  willingly  allowed  its  nurses  to  be  taken  over  by  the  state  whenever 
a  request  was  made  for  their  service.  The  State  Society  has  always 
believed  that  its  function  was  to  enter  new  fields  of  public  health  nurs- 
ing work  and  then  to  develop  them  to  a  point  where  the  State  Depart- 
ment of  Health  could  assume  responsibility  for  them. 

At  the  present  time  the  Ohio  Society  is  assisting  the  State  Depart- 
ment in  maintaining  its  staff  of  nurses  by  directly  making  possible  in- 
creases in  salaries  to  meet  the  advancing  costs  of  living  and  the  conse- 
quent opportunities  ofifered  these  nurses  for  increased  compensation  else- 
where. The  rigid  system  of  biennial  appropriations  of  the  legislature 
allows  little  or  no  flexibility  in  the  pay-roll  of  the  State  Department  of 
Health  as  well  as  in  other  state  departments.  The  amount  of  money 
required  by  the  State  Society  for  this  purpose  is  small  indeed  when 
measured  by  the  results  obtained  in  the  maintainence  of  an  experienced 
staff  of  public  health  nurses.  It  is  infinitesimal  when  measured  by  the 
outlay  which  the  State  Society  would  have  to  make  to  maintain  a  public 
health  nursing  organization  at  all  comparable  to  that  at  present  existent 
in  the  the  State  Department  of  Health. 

COOPERATIOX  TO  ENLARGE  LOCAL  FIELD 

Cooperation  of  the  State  Society  and  the  State  Department  of  Health 
in  the  maintenance  of  a  centralized  public  health  nursing  organization 
has  its  effects  in  the  scheme  for  the  stimulation  and  enlargement  of  the 
public  health  nursing  activities  in  the  local  fields.  Practically  all  of  the 
money  income  of  local  health  organizations,  if  we  exclude  the  Red  Cross 
Chapters,  is  derived  from  the  Christmas  Seal  sales  each  year.  And  prac- 
tically all  of  this  income  is  expended  upon  public  health  nursing  service. 
The  public  health  nurses  employed  by  the  voluntary  local  societies  are 
assisted  and  directed  by  the  staff  of  the  State  Department  of  Health. 
Local  societies  are  urged  by  the  State  Society,  when  approval  is  given 
by  the  State  Department  Staff,  to  place  their  nurses  under  the  supervision 
of  the  local  Commissioner  of  Health,  with  the  ultimate  purpose  that 
such  nursing  service  may  eventually  become  a  part  of  the  public  health 
budget. 

Since  the  recently  enacted  Hughes-Griswold  health  law,  the  possibilities 
for  greatly  multiplying  the  number  of  nurses  and  the  avenues  of  service 
have  increased  enormously.  It  is  estimated  that  there  are  some  415 
public  health  nurses  at  work  throughout  the  entire  state.  Most  of  these 
are  concentrated  in  our  larger  centers  of  population.  Under  our  new 
health  law  it  will  become  possible,  providing  the  nurses  are  available, 
to  double  the  present  number  of  nurses  and  to  place  them  in  our  smaller 
towns  and  rural  communities  where  as  yet  the  real  services  of  such  agents 
in  the  prevention  of  disease  are  practically  unknown. 
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COOPERATION  TO  INCREASE  THE  SUPPLY  OF  NURSES 

When  we  discuss  such  a  local  expansion  of  public  health  nursing  serv- 
ice in  Ohio  we  are  confronted,  just  as  you  are,  with  the  perplexing  ques- 
tion as  to  where  the  nurses  are  to  be  found.  The  increase  in  properly 
educated  public  health  nurses  must  be  provided,  and  we  cannot  success- 
fully look  for  any  substantial  increase  coming  from  a  dozen  or  two  large 
schools  located  in  our  larger  cities  of  the  East  and  West.  Rather  must 
it  come  in  the  main  from  our  own  native  schools.  There  are  three  such 
efforts  under  way  in  Ohio  at  the  present  time,  namely  at  the  University 
of  Cincinnati,  at  the  Western  Reserve  University  in  Cleveland  and  at  the 
Ohio  State  University  in  Columbus, —  all  of  which  give  promise  of  meet- 
ing the  situation  in  time. 

The  State  Society  and  the  State  Department  are  cooperating  in  many 
ways  with  the  Ohio  State  University  to  establish  the  nursing  courses 
and  to  make  it  possible  to  provide  a  large  number  of  properly  equipped 
public  health  nurses  for  the  needs  of  the  state.  One  particular  function 
of  the  State  Society  in  this  connection  is  to  place  before  the  senior  classes 
in  the  high  schools  throughout  the  state  the  nursing  courses  offered  by 
the  universities  mentioned  and  to  describe  the  various  opportunities 
for  service  open  to  them  in  the  public  health  nursing  serv'ice  of  the  state. 

COOPERATION  TO  MAINTAIN  STANDARDS 

\\'e  are  all  too  familiar  with  the  arguments  to  be  advanced  for  and 
against  the  specialized  public  health  nurse  as  opposed  to  the  general- 
ized public  health  nurse ;  as  to  whether  or  not  the  public  health  nurse 
should  be  a  dispenser  of  relief ;  as  to  whether  a  public  health  nurse  en- 
gaged in  school  work  should  be  employed  by  the  board  of  education, 
as  opposed  to  the  board  of  health,  and  as  to  whether  she  should  have 
a  full  three  years'  course  in  a  school  for  nurses  and  then  a  course  in 
public  health  nursing.  These  problems  are  being  solved  for  us  largely 
by  the  force  of  circumstances  in  the  face  of  real  situations  arising  not 
in  our  large  cities  but  mainly  in  our  smaller  communities.  Here  it  is 
that  the  State  Society,  being  on  the  front  line,  can  be  of  immense  serv- 
ice to  the  State  Department,  in  sowing  the  seeds  of  an  agreed  upon 
standard  of  public  health  nursing.  For  as  is  usual  in  Ohio  the  voluntary 
local  society  employs  the  first  public  health  nurse  brought  into  the  com- 
munity. Those  responsible  for  her  work  look  to  the  State  Society  for 
advice  and  guidance  and  the  standards  adopted  by  the  State  Society 
and  the  State  Department  can  be  established  with  little  or  no  opposition. 
When  the  time  arrives  for  the  nursing  service  to  be  taken  over  by  the 
local  commissioner  of  health  he  must  adopt  the  standards  set  up  whether 
he  wishes  or  not. 

CONCLUSION 

This  conception  of  cooperation  between  the  State  Society  and  the 
State  Health  organization  is  obviously   founded  upon   a  mutual  view- 
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point  as  to  the  desired  end  to  be  obtained.  Given  this,  the  role  of  the 
State  Society  is  to  supplement  and  complement  the  efforts  put  forth  by 
the  State  Health  Organization.  This  means  cooperation  as  to  staff,  ex- 
pansion of  the  local  field,  increase  in  the  supply  of  nurses  and  the  main- 
tenance of  nursing  standards.  Some  one  has  said  "  cooperative  com- 
munity organization  is  an  experimental  method  —  rich  in  accomplish- 
ment, yet  still  experimental  —  for  bringing  reasonableness  and  social 
energy  to  bear  in  the  work  of  the  state."  For  no  matter  what  may  be 
your  own  approach  to  the  health  problems  confronting  us  to-day,  no  one 
can  ignore  the  cardinal  fact  that  the  ultmate  success  for  the  decrease 
in  human  suffering  so  far  at  least  as  the  prevention  of  disease  is  con- 
cerned belongs  to  the  state. 

The  Chairman:  I  am  very  sorry  Dr.  Paterson  is  not  here  so  that 
he  could  have  read  his  paper,  but  we  are  very  much  obliged  to  Dr.  Mc- 
Dowell for  presenting  it  for  him. 

I  don't  want  the  impression  to  go  out  that  everything  is  always  peace, 
harmony  and  brotherly  love  in  the  great  State  of  Ohio.  We  did  not  reach 
this  condition  which  Dr.  Paterson  has  described  without  a  good  many 
preliminary  skirmishes.  We  did  not  reach  our  very  delightful  agree- 
ment with  the  Red  Cross  without  some  six  months  of  difficult  negotia- 
tion, but  we  believe  in  Ohio  that  when  you  have  a  row  on  hand,  the 
best  thing  to  do  is  fight  it  out,  and  we  have  come  to  a  working  agree- 
ment such  as  Dr.  Paterson  has  described  with  the  State  Association  and 
with  the  Red  Cross,  and  we  now  have  unified  nursing  supervision  in 
the  State.  Of  course,  it  should  be  explained  that  in  the  larger  cities, 
Cleveland  and  Cincinnati,  where  they  have  local  nursing  supervision  that 
is  adequate,  our  department  does  not  attempt  to  exercise  anything  more 
than  the  most  tenuous  sort  of  supervision.  We  believe  that  the  largest 
cities  should  be  allowed  to  fight  their  own  battles  and  come  to  their  own 
peace  treaties. 

Any  one  working  with  any  phase  of  public  health  nursing  must 
recognize  one  tremendous  factor,  and  that  is  the  very  far-seeing  states- 
manlike policy  of  the  organization  of  the  public  health  nurses  themselves 
—  the  National  Organization  for  Public  Health  Nursing.  To  the  ex- 
tremely thoughtful,  careful,  wise  decisions  which  have  been  made  by 
that  organization,  is  due  a  great  deal  of  the  success  which  has  character- 
ized the  work  of  the  public  health  nurses  in  the  United  States.  We  are 
very  fortunate  to  have  with  us  to-night,  Miss  Katherine  M.  Olmsted, 
Secretary  of  the  Western  Office  of  the  National  Organization  for  Public 
Health  Nursing,  Chicago.  She  will  speak  of  some  of  the  problems  of 
unification  in  nursing  service  from  the  standpoint  of  the  nurse  rather 
than  from  the  standpoint  of  the  organization  or  of   the  official  body. 
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By  Katherine  M.  Olmsted 

Chicago 

The  National  Organization  for  Public  Health  Nursing  was  not  in- 
cluded in  that  conference  in  the  room  with  Miss  Fox  and  Miss  Marshall, 
so  we  really  haven't  anything  to  apologize  for  and  we  just  won't  publish 
our  wrongdoings  in  this  family  group,  especially  after  the  very  flatter- 
ing introduction. 

We  are  really  very  proud  of  our  organization.  It  is  a  new  organiza- 
tion. It  was  only  started  in  1912,  and  it  has  grown  rapidly.  A  budget 
was  really  proposed  this  year  of  $250,000,  proposed,  not  raised  you  notice. 
It  is  supported  by  public  health  nurses,  in  all  lines  of  health  work,  nurses 
from  the  factory,  small  town,  tuberculosis  league  and  Red  Cross,  nurses 
rendering  different  kinds  of  service,  without  reference  as  to  how  their 
work  is  supported;  and  of  course  we  owe  a  great  deal  to  the  many  in- 
terested people  who  help  the  organization  in  many  ways.  Our  maga- 
zine, The  Public  Health  Nurse,  is  quite  an  effective  help  in  the  promo- 
tion and  standardization  of  public  health  nursing. 

We  offer,  it  is  true,  a  variety  of  services.  Sometimes  we  think  we  do 
all  the  odd  jobs  along  the  public  health  nursing  line.  If  there  is  any- 
thing anybody  wants  to  know  about  public  health  nursing,  he  comes 
to  our  organization  for  help.  Of  course  it  is  the  largest  nursing  organi- 
zation, having  paid  secretaries  who  devote  most  of  their  time  to  travel- 
ing through  the  different  states  doing  various  kinds  of  work,  such  as 
lecturing,  reorganizing,  helping  to  promote  nursing  work  and  post  graduate 
courses,  etc. 

We  have,  perhaps,  a  better  way  of  studying  the  needs  of  coopera- 
tion, than  any  other  similar  organization.  As  we  do  not  support  nurses 
in  local  communities  by  selling  Red  Cross  seals  or  by  asking  for  mem- 
berships in  the  Red  Cross,  we  are  distinctly  an  advisory,  not  an  admin- 
istrative body.  We  are  not  partial  to  any  one  administrating  organiza- 
tion, and  as  a  perfectly  neutral  group  recognized  as  experts  in  public 
health  nursing  standards,  we  are  called  in  frequently  to  study  the  needs 
of  a  community.  It  may  be  a  tiny  community  or  a  big  city.  We  may 
be  called  in  by  the  nurses  or  by  the  lay  people,  the  visiting  nurse  associa- 
tions, the  hospital  board  members,  or  by  any  one  or  several  groups  in 
the  town  that  are  worried  about  the  public  health  nursing  situation. 
We  try  to  study  all  the  different  problems  without,  I  hope,  biased  opinions 
on  any  one  of  them. 

Some  of  the  needs  that  we  find  are  appalling,  and  force  us  to  realize 
that  nursing  resources  are  now  at  a  ver>'  critical  stage.     Not  long  ago 
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in  a  city,  we  found  125  public  health  nurses  working.  They  were  sup- 
ported by  45  different  organizations, —  churches,  visiting  nurse  organiza- 
tions, three  tuberculosis  groups,  a  Red  Cross  group, —  and  yet  only  about 
one-fifth  of  that  city  was  covered  with  a  bedside  visiting  nurse  service. 

That  is  a  very  difficult  problem,  because  just  as  Miss  Fox  says,  "  the 
Red  Cross  chapters  are  human,"  so  is  the  little  church  group,  the  tuber- 
culosis league ;  so  is  the  club  that  may  be  known  as  the  "  Attic  Angel 
Society  "  or  by  any  of  the  various  names  that  nursing  organizations  as- 
sume. They  are  all  vitally  interested  in  the  support  of  their  nurses  in  the 
particular  piece  of  work  they  are  doing,  whether  it  is  the  care  of  babies, 
tuberculosis  cases,  or  school  children.  They  want  to  continue  in  their 
own  way,  raise  their  funds  in  their  own  way,  and  do  what  they  are  most 
interested  in  doing. 

The  task  of  tr>'ing  to  work  out  a  systematic  method  of  organization 
whereby  they  can  all  get  together,  pool  their  funds,  district  the  city,  put- 
ting in  either  a  generalized  or  limited,  specialized  service,  but  covering 
the  entire  area  of  that  city  with  an  efficient  public  heahh  service,  is  often 
very  difficult.  Visit  after  visit  must  be  made  to  this  and  that  little 
ladies'  aid  society  and  to  all  the  other  many  groups  to  persuade  them 
to  join  hands  in  one  big  association  of  which  they  can  all  be  proud. 
This  situation  has  grown  in  our  large  cities  because  nursing  has  been  de- 
veloped by  small  private  groups.  Perhaps  it  is  more  acute  in  the  large 
cities  than  in  the  small,  but  there  is  a  great  duplication  of  eflFort  in  even 
the  small  town.  The  board  of  education  has  a  school  nurse  and  the 
women's  clubs  start  a  study  of  some  kind,  employing  a  nurse.  The  tuber- 
culosis league  has  a  nurse.  There  must  be  some  duplication.  It  must 
all  be  unified  if  we  are  really  to  provide  a  good  public  health  nursing 
service  for  our  counties,  towns,  and  states  as  a  whole. 

Of  course  we  agree  also  with  the  last  speaker  that  the  best  way  to  pre- 
vent this  duplication  is  to  have  in  every  State  Health  Department  an 
efficient  division  of  public  health  nursing,  whose  business  is  to  go  into 
these  communities  and  the  counties  and  reorganize  the  nursing  service, 
start  it  with  the  necessary  interest  for  the  proper  support,  and  make  it 
cover  the  entire  area  with  the  needed  type  of  service.  We  have  heard 
so  much  about  county  nursing  service  lately.  One  of  the  things  we  have 
discovered  is  that  we  are  too  prone  to  say,  "  Start  a  county  nursing  serv- 
ice." Many  states  are  trying  to  pass  laws  providing  for  a  nurse  for  every 
county.  We  must  consider  that  in  a  county  there  may  be  one,  two,  or 
three  communities,  and  to  try  to  get  a  county  with  two  separate  com- 
munities to  support  one  nursing  service  is  practically  impossible. 

By  a  community  we  mean  any  group  that  is  self-sufficient,  that  has 
its  own  centers,  churches,  business  district  and  its  own  social  life.  Such 
a  group  is  proud  of  its  community  spirit  and  does  not  want  to  work  for 
and  with  a  nurse  from,  perhaps,  a  larger  town  in  the  county  which  may 
be  even  the  county  seat,  and  it  is  only  right  to  develop  that  spirit  even 
though  we  sometimes  have  to  change  the  border  lines  of  precincts  and 
townships  to  fit  the  transportation  and  encourage  this  community  spirit 
and  enthusiasm.     An  efficient  division  of  public  health  nursing  in  each 
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State  Department  could  do  much  toward  defining  county  or  community 
lines. 

We  are  finding  in  our  far  Western  states  that  community  pride  and 
spirit  are  not  so  acute.  In  the  big  Western  states  where  the  little  towns 
grow  up  suddenly  they  are  often  made  up  of  people  who  have  lived 
apart  for  many  years.  These  people  have  lost  none  of  that  neighbor- 
liness  and  friendly  spirit  but  feel  little  responsibihty  toward  community 
or  public  enterprises,  and  I  believe  you  will  all  agree  with  me  that  in 
the  far  West  rural  nursing  can  be  easily  developed  on  county  lines.  Of 
course,  in  the  New  England  States  they  have  a  great  advantage  be- 
cause they  have  the  town  form  of  government  and  their  pubhc  health 
nursing  service  is  organized  in  towns  rather  than  by  counties.  It  is 
in  the  middle  West  that  we  are  having  our  greatest  difficulties.  We  are 
finding  there  counties  in  which  there  are  two  or  three  towns,  and  in  each 
town  people  strongly  imbued  with  love  of  their  own  town  and  their  own 
section  of  that  town  or  their  piece  of  work.  We  find  frequently  in  a 
town,  five  or  six  groups  of  people  supporting  as  many  nursing  serv- 
ices. They  are  all  interested  in  a  unified  nursing  service  only  if  their 
group  can  control  it. 

It  seems  that  the  most  practicable  way  is  to  form,  if  possible,  a  com- 
munity association  consisting  of  a  representative  from  various  organi- 
zations, such  as  the  Red  Cross,  tuberculosis  league,  labor  unions,  board 
of  supervisors,  school  board  and  women's  clubs  and  civic  organiza- 
tions. This  joint  council  should  support  and  supervise  the  nursing  serv- 
ice, at  least  until  county  or  public  money  can  be  procured.  In  that  case 
the  council  may  become  an  advisory  council  to  the  county  or  town  offi- 
cials thereby  eliminating  any  chance  of  too  highly  specialized  work  until 
all  kinds  of  public  health  nursing  services  are  available,  uniformly  cover- 
ing the  given  area. 

Another  interesting  piece  of  work  which  the  National  Organization 
recently  took  up,  was  to  find  out  if  it  is  true,  as  we  have  rather  grown 
into  the  habit  of  thinking,  that  rural  nurses  can  do  only  school  nursing, 
that  it  is  impossible  for  one  county  nurse  to  render  any  service  other 
than  visiting  the  schools,  inspecting  the  school  children  and  doing  a  small 
amount  of  follow-up  work. 

Through  a  contract  made  with  the  Federal  Children's  Bureau,  work 
was  started  in  three  counties,  under  the  supervision  of  the  National 
Organization  for  Public  Health  Nursing,  to  discover  ways  and  means 
of  establishing  a  service  which  would  demonstrate  the  ability  of  rural 
nurses  to  undertake,  what  is  now  considered  of  vital  importance,  the 
early  care  of  young  babies  and  mothers. 

One  of  the  most  difficult  of  these  demonstrations  was  in  one  of  our 
central  states  where  conditions  were  typical  of  those  in  other  agricultural 
sections.  There  were  the  many  retired  farmers,  whose  rented  farms 
presented  problems  of  tenancy.  Among  the  people  of  the  county  the 
degree  of  education  was  superior  to  that  in  many  sections  and  yet  they 
were    really   harder  to   arouse   to   the   needs   of    their   own   community 
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than  were  those  in  the  other  places  where  there  was  a  dependent  group. 
We  feel  that  some  of  our  hardest  organization  problems  in  the  near 
future  will  be  in  the  counties  where  we  naturally  should  expect  such 
work  to  develop  most  rapidly. 

The  second  demonstration  was  in  southern  Louisiana  and  was  very 
interesting.  There  was  a  feeling  that  the  white  people  would  not  wish 
to  support  the  work  for  the  colored  alone,  and  we  should  have  to  have 
two  groups  of  nurses,  colored  public  health  nurses,  and  white  public 
health  nurses.  As  the  white  families  usually  live  in  big  houses  with 
twenty  or  thirty  little  shacks  for  negroes  right  around  them,  two  nurses 
would  have  to  go  over  all  that  territory,  one  visiting  only  the  white 
families,  the  other  visiting  the  colored  families.  Much  unnecessary  ex- 
pense and  duplication  of  work  would  result.  The  nurses  had  a  hard  time 
persuading  the  people  that  the  same  nurse  could  give  advice  in  both 
places,  but  the  white  people  finally  supported  the  work  and  became  very 
much  interested  in  the  clinics  and  the  health  stations  for  the  colored 
children.  The  nurses  accomplished  a  great  deal  by  holding  health  meet- 
ings out  in  the  fields  of  sugar  cane  and  cotton,  surrounded  by  interested 
groups  of  colored  workers.  It  was  found  that  colored  nurses  were  not 
successful  as  teachers  of  health,  however  good  they  may  be  as  nurses 
under  supervision  for  bedside  care. 

The  nurses  down  there  had  an  interesting  time.  I  shall  never  forget 
going  into  a  little  colored  church  and  seeing  a  nurse  up  by  the  pulpit 
with  a  huge  fat  mammy  on  each  side  fanning  her  vigorously.  When  the 
nurse  stood  up  to  talk,  one  of  the  mammies  got  up  and  continued  fan- 
ning, and  all  through  the  audience  we  could  hear,  "  Lawd  have  mercy 
on  us."  She  would  talk  a  little  and  then  they  would  start  tapping 
their  feet  and  a  voice  in  the  back  of  the  room  would  call  out,  "  Oh,  Lawd, 
have  mercy  on  us  an'  send  us  down  bread  from  heabin  till  we  gets  all  we 
wants." 

Another  demonstration  which  was  made  out  in  the  far-western  state 
of  Wyoming  demonstrated  a  need  for  national  cooperation.  Not  only 
do  we  need  cooperation  in  our  own  communities  to  get  a  local  piece  of 
public  health  work  started,  but  there  is  a  great  need  of  cooperation  be- 
tween every  state  and  ever}'  national  health  organization  to  secure  for 
our  American  Indian  a  fair  chance  for  health.  We  found  out  in  that 
far-western  county  which  had  been  selected  for  the  demonstration  that 
there  was  about  one  and  one-fourth  inhabitant  per  square  mile,  and  the 
one  was  Indian. 

When  we  started  the  Indian  work  we  realized  that  we  were  going 
to  have  a  good  deal  of  difficulty  in  gaining  the  confidence  of  these 
suspicious,  proud  "  Red  Men."  We  would  enter  a  teepee  and  would 
find  the  whole  group  of  Indians  with  their  blankets  pulled  over 
their  heads,  squatting  around  smoking  their  pipes,  and  we  couldn't  get 
a  word  out  of  them.  We  did  not  know  whether  they  were  sick  or  well. 
They  would  not  even  look  at  us,  even  after  they  had  called  us. 

Finally,  however,  they  became  interested  and  decided  what  we  were 
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for.  When  they  discovered  that  we  were  trying  to  help  their  sick  women 
and  children,  they  were  delighted.  Often  an  old  Indian  squaw  would 
come  for  us  in  the  middle  of  the  night.  The  squaws  usually  acted  as 
the  messengers  and  did  all  the  other  work,  as  well.  They  would  say, 
"  Sick  papoose,  Yellow  Cat's  Camp."  When  we  got  there  we  would  have 
to  search  for  the  papoose,  look  under  blankets,  under  rag  carpets,  under 
piles  of  boxes  and  everywhere  until  we  found  the  sick  papoose.  If  we 
decided  it  was  a  sick  papoose  when  they  were  just  fooling  us,  we  would 
lose  the  confidence  of  that  entire  group,  so  we  learned  to  be  most  care- 
ful. They  put  dogs  around  the  tents  to  see  if  we  were  afraid  of  dogs. 
They  put  six  rows  of  barbed  wire  fence  around  one  tent  to  see  if  we  could 
crawl  through. 

We  found  that  whole  tribe  absolutely  dying  of  disease  and  not  a  doctor 
on  the  reservation.  The  nearest  doctor  was  a  contract  physician,  paid 
by  the  government,  and  living  twenty-three  miles  away.  Few  of  the 
Indians  knew  that  they  could  call  him.  They  told  us  time  and  again 
that  they  did  not  have  a  doctor,  and  they  resorted  to  their  old  medicine 
men  constantly. 

The  nurses,  however,  after  they  were  sufficiently  tried  out,  started 
a  little  health  station.  When  a  squaw  brought  a  sick  papoose  to  the 
health  station,  we  found  it  safer  to  say  that  the  papoose  would  prob- 
ably die.  If  we  told  her  the  baby  would  get  well  if  she  followed  our 
direction,  she  might  on  the  way  home  pick  up  a  deadly  snake  and  give  it 
to  the  papoose,  and  then  it  would  be  said  that  it  was  what  the  nurses 
told  her  or  gave  her  at  the  health  station  that  killed  the  baby.  If  the 
baby  did  not  die,  then  they  would  be  ever  so  pleased  with  the  nurses. 

One  of  the  Indian  mothers  died  one  night  leaving  a  baby  with  no  one 
to  care  for  it.  The  nurse  took  this  little  tiny  Indian  baby  into  one  of 
the  mission  schools.  The  nurses  lived  near  a  mission  house  where  they 
were  teaching  about  fifty  Indian  girls.  This  little  baby  was  put  in  one 
corner  of  the  school  room,  and  was  cared  for  by  the  Indian  girls  under 
the  direction  of  the  nurses.  It  was  a  most  fascinating  sight  to  see  those 
little  Indian  children  come  in,  tip-toe  around,  prepare  the  milk  just  in 
the  proper  way,  at  the  very  moment  it  was  due,  feed  the  baby  in  most 
approved  fashion.  I  daresay  it  was  the  first  Indian  baby  on  the  reserva- 
tion to  receive  a  daily  bath.  Those  little  Indian  girls  would  go  home 
every  Sunday  afternoon,  or  else  their  parents  would  come  to  see  them 
at  the  school.  In  this  way  the  message  of  the  proper  care  of  young 
babies  was  effectively  carried  into  every  camp. 

Several  months  after  the  public  health  nurses  had  started  their  work, 
a  much  interested  person  from  New  York  City,  who  has  given  a  good 
deal  of  money  for  the  care  and  education  of  these  Indians,  visited  the 
mission.  As  they  were  sitting  in  the  little  log  cabin  chapel  the  mothers 
started  bringing  in  the  papooses,  and  the  lady  from  New  York  looked 
at  the  minister  and  said  in  surprise,  "  What  has  happened  to  all  the 
Indian  babies  ?  Not  one  is  strapped  on  boards.  They  all  have  clean  faces 
and  their  little  legs  are  allowed  to  kick.     Every  one  looks  as  we  have 
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been  trying  for  some  years  to  get  the  Indian  mothers  to  make  them 
look."  The  minister  said,  "  Why,  haven't  you  heard  ?  We  have  public 
health  nurses  on  the  reservation  now." 

The  interesting  things  that  those  nurses  have  done  out  there  would 
really  fill  a  book.  We  could  tell  how  the  first  baby  was  born  in  the 
little  log  cabin  health  station,  and  how  the  proud  mother  named  it  **  Health 
Station  Strikes  on  the  Top."  That  was  a  very  critical  moment  for  the 
nurses,  because  all  of  the  Indian  council  men  were  suspiciously  watch- 
ing; they  were  going  to  see  about  these  nurses  and  they  were  offering 
as  a  sacrifice  a  woman's  life  to  see  what  these  white  nurses  could  do. 
Fortunately  for  the  nurses,  it  was  the  largest  and  best-looking  Indian 
boy  that  had  been  born  on  the  reservation  for  a  long  time.  The  nurses 
are  doing  work  like  this  all  over  this  great  big  country.  There  is  hardly 
a  meeting  attended  where  you  do  not  hear  something  about  the  work 
of  public  health  nurses  in  some  rural  village  or  big  city,  or  that  some 
one  is  traveling  from  cabin  to  cabin  in  the  southern  mountains  meeting 
the  stork  at  his  every  arrival,  saving  two  lives  over  and  over. 

We  hear  long  programs  for  cooperation  and  Federal  aid,  for  state  co- 
operation with  state  health  departments,  and  yet  there  is  one  vital  point 
that  we  hardly  ever  hear  discussed.  I  believe  that  it  is  vital  to  public 
health  nursing  of  the  country.  I  believe  it  creates  the  menace  of  the 
day, —  the  serious  shortage  of  nurses.  We  cannot  continue  demonstrat- 
ing or  promoting  nursing  whether  by  public  or  private  funds,  until  we 
have  a  supply  to  fill  the  demand  created.  We  cannot  now  place  in  the 
communities  that  are  already  waiting  and  anxious  to  have  public  health 
nurses,  women  properly  trained,  with  sufficient  ability,  with  the  developed 
mentality  to  do  good  public  health  nursing,  so  the  biggest  need  in  the 
public  health  nursing  field  to-day  is  to  secure  cooperation  in  an  effort  to 
get  more  efficient  public  health  nurses. 

We  cannot  much  longer  take  the  nurses  from  our  training  schools  and 
give  them  special  public  health  training,  even  after  they  have  had  three 
years  of  so-called  training,  without  first  getting  them  into  our  train- 
ing schools.  We  do  not  call  it  a  shortage  out  in  pubUc,  but  in  this 
room,  in  the  family  circle,  we  will  say  that  there  is  a  serious  situation 
in  our  training  schools  to-day,  and  no  one  is  absolutely  sure  just  why 
there  is  a  shortage,  although  some  of  us  have  some  ideas  on  the  sub- 
ject. We  are  glad  that  a  committee  has  been  appointed  to  study  the 
problem  in  our  training  schools  for  nurses.  As  we  go  about  in  our  dif- 
ferent communities,  we  find  scarcely  a  superintendent  who  is  contented. 
They  all  say,  "  I  am  about  ready  to  move.  I  can't  seem  to  get  anywhere 
here.  I  can't  get  nurses.  Something  is  wrong  here,"  They  all  think 
it  is  the  hospital  or  that  there  is  something  the  matter  with  the  town. 
They  fail  to  realize  that  it  is  a  big  national  crisis.  The  young  women 
are  here  somewhere,  we  don't  know  just  where.  There  is,  of  course,  a 
great  flood  of  sentiment  extending  over  the  entire  country  which  has 
caused  a  popular  demand  for  quick  and  large  money  returns  for  all  serv- 
ice.    Women  are  not  immune  to  that  feeling  any  more  than  men,  and 
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probably  many  women  with  a  high  school  or  college  education  are  taking 
six  weeks'  courses  in  business  schools.  They  can  then  earn  after  a  short 
period  of  experience  more  than  a  registered  nurse.  Nursing  is  hard  work 
and  much  drudgery  of  training  must  be  eliminated  before  the  present  day 
young  women  will  flock  into  our  schools  for  nurses. 

But  there  is  really  another  big  group  of  people  we  have  not  reached 
with  knowledge  of  our  schools  and  opportunities  of  public  health  nurs- 
ing. If  any  of  you  had  been  in  Des  Moines  and  had  seen  the  5000 
young  women  at  the  meeting  of  the  Student  Volunteers,  and  if  you 
could  have  seen  their  enthusiasm  and  their  interest  in  the  talks  of  the 
missionaries,  in  the  life  that  is  given  to  service,  you  would  say,  "There 
is  indeed  a  group  of  young  women  to  whom  our  training  schools  would 
appeal  if  they  were  only  put  before  them  as  educational  institutions. 
We  must  now  get  together  in  an  effort  to  reach  that  large  group  of 
young  people  in  some  way;  that  group  of  women  who  want  a  higher 
education,  who  want  their  work  to  be  of  value  in  the  world's  work,  and 
who  personally  desire  to  "  know  the  joy  of  service."  There  was  a  council 
recently  formed  for  this  purpose  called  "  The  Central  Council  for  Nurs- 
ing Education."  It  originally  started  with  the  lay  members  of  some  of 
Chicago's  best  and  foremost  schools  for  nurses.  They  thought  they  would 
recruit  among  this  desirable  group  for  their  own  training  schools.  They 
found  out  that  it  was  a  national  crisis,  not  a  Chicago  trouble.  They 
have  opened  their  doors  and  they  are  allowing  all  training  schools  in 
the  Central  West,  large  or  small,  that  come  up  to  a  high  standard  to  enter 
this  council,  and  we  hope  it  will  in  time  spread  from  one  coast  to  another 
in  a  united  efifort  to  place  before  the  young  women,  their  mothers,  and 
their  fathers,  the  knowledge  of  what  our  good  schools  for  nurses  can 
offer,  and  opportunities  in  the  nursing  field. 

We  must  point  out  to  them  that  the  hospital  training  schools  are  not 
the  places  of  drudgery  that  they  perhaps  used  to  be.  Every  year  they 
have  improved.  Conditions  have  improved  immensely  in  some  since  the 
shortage  of  nurses  has  been  acute.  If  all  big  national  organizations 
interested  in  nursing,  would  get  together  in  an  eflfort  to  fill  to  overflow- 
ing the  good  schools  both  large  and  small  with  a  splendid  type  of  young 
women,  we  would  have  enough  nurses  to  fill  the  demands  and  we  would 
do  much  to  eliminate  the  poor  schools  that  have  exploited  young  women 
as  students  and  have  caused  the  general  sentiment  against  nursing  which 
is  now  keeping  able  and  intelligent  women  from  entering  the  profession. 

To  secure  more  public  health  nurses  we  must  then,  first,  improve  our 
schools  for  nurses  by  placing  nursing  education  on  a  par  with  women's 
education  in  other  lines.  We  must  raise,  not  lower  it.  Attendants  and 
short  courses  offer  the  solution  of  the  needed  care  of  convalescents  and 
general  knowledge  of  simple  nursing  needed  by  every  woman,  but  nurs- 
ing as  a  profession  must  stand.  It  is  not  a  call  to  the  ignorant  but  to  the 
intelligent,  well  educated  young  women,  who  can,  by  reason  of  brains  and 
scientific  knowledge,  developed  by  education,  reach  the  standards  set  to 
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provide  efficient  care  to  the  sick,  both  rich  and  poor,  in  institutes  and 
homes. 

The  Chairman:  Miss  Olmsted  has  sounded  a  human  note  which  per- 
haps, some  of  us  did  not  put  into  this  discussion,  and  I  am  sure  we 
are  very  grateful  for  this  discussion. 
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INTRAPLEURAL  HYPERTENSION   FOR  EVACU- 
ATING PUS  THROUGH  BRONCHI  IN 
SPONTANEOUS  PYOPNEU- 
MOTHORAX 

By  Alfred  Meyer,  M.D.,  and  B.  Stivelman,  M.D. 

New  York 

Medical  literature  shows  much  conflict  of  opinion  as  to  the  best  pro- 
cedure in  cases  of  pyopneumothorax  in  tuberculosis.  This  conflict  applies 
with  special  force  to  cases  in  which  the  pulmonary  opening  still  exists, 
with  discharge  of  the  pleural  pus  via  the  bronchial  tree.  In  the  latter 
case  we  usually  have  to  deal  with  an  infected  cavity  and  septic  symptoms 
and  the  temptation  is  strong  to  have  a  thoracotomy  done,  with  or  with- 
out rib  resections.  But  this  does  not  appear  rational  with  constant  rein- 
fection going  on,  although  recommended  by  Finlay,^  Powell  ^  and  Lord.' 
Others  dissent  from  this  view  and  prefer  the  alternatives  of  periodic 
aspiration  or  continuous  air-tight  drainage.* 

There  appears  to  be  general  agreement,  however,  that  if  we  had  a 
method  of  closing  the  pulmonary  fistula  and  converting  the  open 
pyopneumothorax  into  a  closed  one  it  would  be  a  distinct  gain.  Unfor- 
tunately, we  are  face  to  face  with  a  double  dilemma  —  there  is  no  method, 
surgical  or  otherwise,  of  dealing  with  tuberculous  pulmonary  fistulae, 
and  even  if  there  were  the  difificulty  in  locating  them  *  is  so  great  that 
the  proverb  of  catching  a  sailor  before  you  hang  him  to  the  mast  would 
be  an  appropriate  analogy. 

The  report  of  the  following  case  may  hold  the  germ  of  another  al- 
ternative method  based  on  the  idea  of  forcing  out  the  pus  from  the 
pleural  cavity  and  through  the  pulmonary  fistula  by  increasing  the  pneu- 
mothorax and  subsequently  introducing  various  solutions  like  methylene 
blue  or  watery  iodine  and  forcing  them  through  the  same  route  by  means 
of  the  increased  pressure  obtained  by  the  added  pneumothorax.  We  are, 
of  course,  not  yet  ready  to  report  results  as  this  procedure  was  only 
begun  a  few  weeks  ago ;  but  as  cases  of  open  pyopneumothorax  fall- 
ing under  the  observation  of  any  single  observer  are,  on  the  whole,  very 
few,  we  wished  to  draw  attention  to  the  method  at  this  early  date  in 
order  to  insure  its  wider  trial. 

S.  G.,  male,  26,  U.  S.,  porter,  was  admitted  to  the  Bedford  Sanatorium 
of  the  Montefiore  Home  on  August  6,  1919. 

His  family  and  previous  personal  history  were  irrelevant,  but  patient 
stated  that  he  had  been  in  perfect  health  until  he  was  discharged  from  the 
army  in  October,  19 18,  when  he  caught  cold  and  was  confined  to  bed 

*  We  have  not  tried  the  method  of  locating  the  fistula  by  introducing  mineral  oil 
into  the  pleura  and  fluoroscoping  for  escaping  bubbles  of  air. 
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for  six  weeks  with  moderate  chills,  fever  and  night  sweats  and  distress- 
ing cough.  Subsequent  improvement  in  all  symptoms  was  marked  until 
April  19,  1919,  when  he  had  a  severe  hemoptysis  losing  about  16  ounces 
of  blood.  Bloody  expectoration  continued  for  five  days  and  he  was 
removed  to  Bellevue  Hospital  on  April  24,  1919,  where  examination  dis- 
closed slight  infiltration  of  the  right  apex  and  extensive  infiltration  with 
cavity  formation  in  the  left  lung.  A  left  pneumothorax  was  induced  on 
May  5,  but  the  patient  left  the  hospital  of  his  own  accord  on  June  3 
after  having  received  eight  inflations.  The  x-ray  examination  before  he 
left  disclosed  almost  complete  collapse  of  the  left  lung  and  absence  of 
adhesions. 

On  his  admission  to  the  sanatorium  in  August,  physical  examination 
of  the  chest  showed  evidence  of  tuberculous  involvement  of  the  right 
upper  lobe,  infiltration  of  the  left  upper  lobe,  thickened  pleura  (  ?)  of  the 
left  base. 

Succussion  proved  the  presence  of  a  hydropneumothorax  as  did  both 
fluoroscopy  and  plates,  with  the  fluid  level  shown  at  the  fourth  rib.  His 
sputum  was  positive,  urine,  Wasserman  and  T.  B.  fixation,  negative. 

In  the  next  five  months  the  patient  rapidly  improved.  His  tempera- 
tures remained  nearly  normal,  he  lost  his  cough  and  expectoration  and 
gained  twenty-three  pounds  and  the  fluoroscope  showed  complete  absorp- 
tion of  the  pneumothorax. 

About  the  middle  of  January  of  this  year  the  patient  began  to  com- 
plain of  distressing  pain  in  the  left  lower  midaxillary  region.  This  was 
accompanied  by  distressing  cough  and  purulent  expectoration.  A  sub- 
febrile  temperature  was  noted  in  the  afternoon  together  with  tachycardia 
and  absolute  anorexia.  Physical  examination  was  not  conclusive.  No 
splash  could  be  elicited.  The  left  lower  chest  was  markedly  dull  with 
a  feeble  respiratory  murmur,  but  in  view  of  the  clinical  symptoms  and 
profuse  purulent  expectoration  the  presence  of  spontaneous  pyopneumo- 
thorax with  persistent  bronchial  communication  was  considered  probable, 
and  that  was  proven  by  the  subsequent  evidence. 

On  February  8,  1920,  the  white  blood  count  was  15,400  with  70  per 
cent,  polys,  and  14  per  cent,  small  and  16  per  cent,  large  lymphocytes. 

On  February  9,  a  roentgenogram  showed  a  definite  air  and  fluid  con- 
taining pocket,  the  pneumothorax  being  more  extensive  than  when  ad- 
mitted. This  was  proof  of  a  spontaneous  pneumothorax  as  no  air  had 
been  introduced  during  his  stay  at  the  sanatorium. 

On  February  12  exploratory  puncture  yielded  10  cc.  of  pus  which 
was  identical  with  the  pus  expectorated,  and  in  both  the  predominating 
organism  was  a  gram  negative  non-hemolytic  streptococcus.  The  pres- 
sure after  the  removal  of  the  10  cc.  of  pus  was  -|-  i,  -|-  3cm.*  water  but 
after  the  introduction  of  100  cc.  of  air,  it  rose  to  +8  +  9-  Immediately 
after  the  introduction  of  the  air  he  raised  nearly  the  equivalent  amount  of 
pus  {about  pj  cc). 

*  All  manometric  readings  are  those  above  or  below  the  zero  mark ;  the  actual 
hydrostatic  pressure  would  be  double  these  figures. 
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His  clinical  picture  did  not  change  for  the  better  in  the  meantime.  His 
fever  ranged  between  loi  and  102.5  ^^^  his  cough  was  very  distress- 
ing. On  March  i,  1920,  250  cc.  of  air  were  introduced,  the  initial  pres- 
sure being  o  to  -f-  2  cm.  of  water.  The  final  pressure  was  20  mm.  of 
mercury  (about  27  cm.  of  water)  the  mercurial  manometer  being  used 
because  of  the  inadequacy  of  the  water  manometer  for  such  high  pres- 
sures. The  patient  again  expectorated  about  60  cc.  of  pus  identical  with 
that  aspirated  and  the  pressure  fell  to  about  i  mm.  of  mercury  (about 
1.3  cm.  of  water).  On  March  15  this  procedure  was  repeated  for  the 
third  time  and  roentgenograms  were  made  before  and  after  inflation.  In 
all  100  cc.  of  air  were  introduced,  the  initial  pressure  being  o  to  -[-  2  cm. 
of  water  and  the  final  pressure  being  -4-  20  mm.  of  mercury  (25  cm.  of 
water)  the  patient  immediately  expectorating  93  cc.  of  pus. 

The  fourth  roentgenogram  taken  after  the  procedure  showed  definitely 
a  fluid  level  reduction  of  at  least  i^"  compared  with  the  third  plate 
taken  immediately  before.  With  the  object  of  getting  further  proof  of 
the  existence  of  the  pulmonary  fistula  similar  intrapleural  hypertension 
was  employed  on  March  27  for  the  fourth  time  with  the  modification  of 
injecting  also  i  cc.  of  a  saturated  alcoholic  solution  of  methylene  blue. 
Immediately  thereafter  150  cc.  of  air  were  injected  and  during  the  pro- 
cedure about  150  cc.  of  blue  sputum  were  coughed  up.  The  fever  chart 
.showed  an  average  reduction  of  two  degrees  for  three  days  following 
this  purely  diagnostic  methylene  blue  injection. 

At  our  fifth  attempt  on  April  6,  we  had  an  interesting  experience.  The 
initial  pressure  was  o  to  +1.  After  100  cc.  of  air  were  introduced  the 
pressure  rose  to  -\- 20  mm.  Hg.  {^2^  cm.  of  water).  After  300  cc.  the 
pressure  had  fallen  to  —  yz  to  -\-  1^2  cm.  H20  and  after  600  cc.  remained 
at  —  3^  to  -f-  I  cm.  H20.  The  low  and  uniform  intrapleural  pressure  was 
evidently  due  to  the  fact  that  the  air  introduced  escaped  through  the  fist- 
ulous opening.  Fifty  cc.  of  i :  icxdoo  watery  iodine  solution  were  in- 
jected into  the  pleural  cavity.  The  patient  brought  up  about  150  cc.  of 
pus  during  the  operation.  The  iodine  solution  did  not  cause  any  unusual 
irritation. 

Six  days  later,  at  the  sixth  attempt,  no  hypertension  was  obtainable 
even  for  a  short  period  for  there  was  evidently  insufficient  pus  in  the 
pleural  cavity  to  cover  the  pulmonary  opening. 

Now  it  is  our  intention  to  continue  this  method  of  expelling  the  pus 
but  to  follow  it  at  each  sitting  with  injections  of  iodine  of  increasing 
strength  or  alternately  with  methylene  blue  in  an  attempt  to  close  the 
pulmonary  fistula  and  thus  convert  the  case  into  a  simple  pyopneumothorax 
and  ultimately  permit  a  thoracotomy  and  rib  resections,  if  necessary. 
This,  of  course,  only  if  the  patient's  general  condition  warrants  it.  The 
tolerance  of  the  bronchial  tree  and  trachea  for  solutions  of  iodine  i  :  1300 
has  been  demonstrated  many  times  in  the  past  three  years  in  the  treat- 
ment by  irrigation  through  the  bronchoscope  of  non-tuberculous  bronch- 
iectatic  cavities  and  pulmonary  abscesses.  In  such  a  case  seen  recently 
by  one  of  us  the  patient  stood  a  strength  of   i :  650.     We  have  begun 
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with  a  solution  nearly  15  times  weaker  merely  as  a  matter  of  caution. 

A  considerable  search  of  the  literature  does  not  disclose  any  report  of 
what  might  be  called  "  pneumatic  expulsion  "  of  pus  from  the  pleura, 
nor  of  the  treatment  of  a  tuberculous  pulmonary  fistula  in  the  way  de- 
scribed. 

The  age  of  the  adhesions  in  this  case  (probably  four  to  five  months  old) 
seemed  to  us  to  justify  using  very  much  higher  intrapleural  pressures 
than  we  had  ever  employed  before  in  ordinary  artificial  pneumothorax 
work  because  we  had  less  fear  of  their  giving  way  with  the  formation 
of  new  pulmonary  fistulae. 

In  addition  to  that,  the  very  presence  of  the  one  proven  fistula  was  to 
a  certain  extent  a  safety  valve  as  was  shown  by  some  manometric  read- 
ings quoted  above  and  some  taken  right  after  the  discharge  of  pus  through 
the  mouth,  the  figures  falling  promptly  to  the  initial  low  ones. 

The  location  and  size  of  the  opening,  hence  the  posture  of  patient, 
may  prove  to  be  a  very  important  element  in  obtaining  pleural  hyper- 
tension and  expulsion  of  the  pleural  contents.  Our  experience  with  the 
fifth  injection  proved  that;  hence,  each  patient's  posture  for  the  pro- 
cedure may  prove  to  be  dififerent. 

If  no  hypertension  is  attainable  because  the  pulmonary  opening  is 
above  the  level  of  the  pus,  the  chest  could  be  filled  with  sterile  water  or 
with  sterile  salt  solution  and  hypertension  then  applied.  In  fact  this 
procedure  could  be  employed  several  times  in  succession  at  the  same  sit- 
ting—  a  species  of  scrubbing  of  the  pleural  cavity  —  before  the  final  in- 
jection of  the  remedial  agent. 

The  method  could  also  be  combined  with  aspiration  leaving  the  hyper- 
tension as  the  final  step  for  bathing  the  pleura  and  fistula  with  the  remedial 
agent.  Malachite  green  or  other  agents  might  be  substituted  for  the 
methylene  blue  and  iodine.  Malachite  green  in  particular  has  been  recom- 
mended by  laryngologists  for  its  anti-bacterial  and  anti-inflammatory  ef- 
fect. Only  a  long  period  and  a  wide  trial  will  hold  out  any  hope  of  a 
probable  answer  on  the  relative  value  of  this  method  and  of  the  diflFerent 
agents  used. 

For  the  present  we  can  report  that  maximum  temperatures  that  had 
been  ranging  for  weeks  between  102°  and  103.8°  have  now  fallen  to  be- 
tween 99.6°  and  100.4°  daily,  and  the  total  sputum  which  ranged  be- 
tween 15  and  16  ounces  has,  in  the  past  few  days,  averaged  only  3 
ounces.  Coincidentally  there  has  been  a  considerable  improvement  in  ap- 
petite and  well-being.  The  further  progress  of  the  case  under  this 
therapy  will  be  reported  upon  at  a  later  date.  Our  thanks  are  due  Dr. 
J.  Rosenblatt  for  the  radiographic  work  done  in  connection  with  the 
case. 
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THE  CLASSIFICATION  OF  PULMONARY  TU- 
BERCULOSIS, BASED  UPON  SYMPTOMS, 
PHYSICAL  AND  X-RAY  FINDINGS 

By  Lawrason  Brown,  M.D.,  Fred  H.  Heise,  M.D., 
AND  H.  L.  Sampson 

Trudeau,  N.  Y. 

The  classification  of  pulmonary  tuberculosis  has  always  been  unsatis- 
factory and  probably  always  will  be,  for  it  is  impossible  to  exclude  en- 
tirely the  personal  equation.  The  modification  of  the  National  Tuber- 
culosis xA.ssociation's  classification  suggested  by  Rathbun  and  adopted  by 
the  American  Sanatorium  Association  is  an  attempt  to  reduce  the  error 
due  to  the  personal  equation.  While  the  classification  of  the  National 
Tuberculosis  Association  depends  upon  both  physical  signs  and  symptoms, 
the  classification  of  the  American  Sanatorium  Association  depends 
primarily  only  upon  physical  signs  and  subdivides  the  incipient,  moderately 
advanced  and  far  advanced  groups  into  three  other  groups,  depending 
upon  symptoms.  It  has  long  been  recognized  that  any  classification  that 
rested  upon  physical  signs  was  very  likely  to  be  erroneous,  for  physical 
signs,  though  they  tell  only  what  has  happened  and  not  what  is  happen- 
ing, do  not  always  tell  the  whole  story.  In  fact,  many  have  come  to 
believe  that,  accepting  a  diagnosis  of  pulmonary  tuberculosis,  the 
symptoms  reveal  what  is  happening  at  the  time  of  examination  and  con- 
sequently of  classification.  These  facts  have  long  been  known,  and  even 
Turban,  whose  classification  based  on  physical  findings  has  been  most 
widely  used,  recognized  that  it  did  not  tell  the  whole  story.  Be  that  as 
it  may,  to  the  majority  of  workers  in  pulmonar^^  tuberculosis,  it  has  ap- 
peared that  a  classification  based  on  the  extent  of  the  pulmonary  dis- 
ease is  to  be  preferred  to  all  others. 

In  another  communication  we  have  attempted  to  show  that  the  infer- 
ences in  regard  to  the  extent  of  disease  drawn  from  the  study  of  physical 
signs  may  greatly  mislead.  In  48  per  cent,  of  the  814  instances,  the 
disease  was  more  extensive  than  the  inferences  drawn  from  the  physical 
signs  would  suggest. 

For  these  reasons  it  has  seemed  worth  while  to  us  to  suggest  that  the 
classification  based  primarily  upon  the  extent  of  pulmonary  disease 
should  rest  not  only  on  the  notoriously  uncertain  physical  signs,  but  also 
upon  the  extent  of  disease  as  shown  by  the  x-ray  plates.  We  therefore 
suggest  that  the  following  additions  be  made  to  existing  definitions : 

I.  To  the  definition  of  Incipient  (or  Minimal)  : 

X-ray  findings  to  show  a  total  area  involved  (parenchymatous)  not 
greater  than  the  area  to  the  upper  level  of  the  2nd  chondrosternal  junction 
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on  one  side  (both  sides  may  be  involved)  in  the  form  of  scattered  mot- 
tling, or  an  intense  shadow  interpreted  as  pleuritic. 

2.  To  the  definition  of  Moderately  Advanced: 

X-ray  findings  to  show  an  intense  shadow,  not  interpreted  as  pleuritic, 
of  no  greater  extent  than  the  area  above  the  upper  level  of  the  4th  chondro- 
•sternal  junction  on  one  side;  or  areas  of  rarefaction  interpreted  as  cavities 
limited  to  one  interspace ;  or  scattered  mottling  over  a  greater  area  than 
under  Minimal,  but  not  greater  than  the  area  of  one  entire  lung  and  to 
the  level  of  the  2nd  chondrostemal  junction  on  the  opposite  side. 

5.  To  the  definition  of  Far  Advanced: 

The  x-ray  to  show  an  intense  shadow,  not  interpreted  as  pleuritic,  of 
greater  extent  than  the  area  to  the  level  of  the  4th  chondro-sternal  junc- 
tion, or  areas  of  rarefaction  interpreted  as  cavities,  greater  than  one 
interspace,  or  scattered  mottling  greater  in  extent  than  under  Moderately 
Advanced. 

The  classification  of  any  case  would  be  made  either  by  physical  signs 
or  by  x-ray  findings,  selecting  the  one  that  revealed  the  greater  extent  of 
disease.  This  should  of  course  be  indicated  by  P.S.  in  brackets  when  the 
classification  depends  upon  physical  signs,  or  by  X-R  in  brackets  when 
it  depends  upon  x-ray  plates. 

We  would  also  suggest  that,  even  when  the  symptoms  fall  in  the  in- 
cipient group  (Group  A),  the  case  may  nevertheless  be  active,  and  even 
in  the  moderately  advanced  group  the  disease  may  be  inactive.  Hence, 
it  seems  to  us  wise  to  consider  whether  it  is  well  to  attach  the  letters 
A  or  I,  indicating  "  active  disease  "  and  "  inactive  disease,"  to  each  record. 
We  fully  realize  that  it  might  be  well  to  define  these  terms  more  fully 
before  accepting  such  additions  to  the  classification. 

The  term  incipient  has  long  been  a  stumbling  block.  The  word  im- 
plies time,  and,  as  used  in  our  classification,  it  ignores  time.  For  example, 
a  patient  may  go  to  Colorado  and  be  classified  as  Moderately  Advanced. 
After  a  year's  residence  he  may  return  east  for  a  change  and  seek  ad- 
mission to  another  institution.  While  in  Colorado  he  may  have  im- 
proved so  much  that,  on  his  return,  it  would  be  necessary  to  classify 
him  as  incipient.  The  whole  struggle  about  the  definition  of  the  in- 
cipient group  was  to  make  it  define  a  type  of  case  that  was  in  a  stage 
about  as  early  as  any  in  which  positive  diagnosis  could  be  made.  For 
these  reasons  it  seems  to  us  that  the  term  Minimal  would  express  this  idea 
far  better,  and  for  future  workers  remove  the  stumbling  block  of  time  — 
they  would  no  longer  wonder  how  disease  of  ten  or  more  years'  duration 
could  be  called  incipient. 

CLASSIFICATION  OF  PULMONARY  TUBERCULOSIS 

I.  On  Admission 

These  definitions  indicate  the  furthest  extent  of  disease  and  the  greatest 
severity  of  symptoms  that  a  patient  can  present  and  still  belong  to  the 
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Stage  defined.  All  patients  beyond  the  minimal  stage  fall  in  the  moderately 
advanced  stage,  unless  the  physical  signs,  x-ray  findings  and  symptoms 
exceed  those  of  the  moderately  advanced  stage,  when  they  should  be 
classified  as  far  advanced. 

Minimal:  Slight  or  no  constitutional  symptoms  (including  particularly 
gastric  and  intestinal  disturbance  or  rapid  loss  of  weight),  slight  or  no 
elevation  of  temperature  or  acceleration  of  pulse  at  any  time  during  the 
twenty-four  hours. 

Expectoration  usually  small  in  amount  or  absent. 

Tubercle  bacilli  may  be  present  or  absent. 

Slight  infiltration  limited  to  the  apex  of  one  or  both  lungs,  or  a  small 
part  of  one  lobe. 

X-ray  findings  to  show  a  total  area  involved  (parenchymatous)  not 
greater  than  the  area  to  the  upper  level  of  the  2nd  chondro-sternal  junc- 
tion on  one  side  (both  sides  may  be  involved)  in  the  form  of  scattered 
mottling,  or  an  intense  shadow  interpreted  as  pleuritic. 

No  tuberculous  complications. 

Moderately  Advanced:  No  marked  impairment  of  function,  either 
local  or  constitutional. 

Localized  consolidation  moderate  in  extent  with  little  or  no  evidence 
of  cavity  formation ;  or  infiltration  more  extensive  than  under  *'  minimal." 

The  x-ray  to  show  an  intense  shadow,  not  interpreted  as  pleuritic,  of 
no  greater  extent  than  the  area  above  the  upper  level  of  the  4th  chondro- 
sternal  junction  on  one  side;  or  areas  of  rarefaction  interpreted  as  cavities 
limited  to  one  interspace;  or  scattered  mottling  over  a  greater  area  than 
under  "  minimal "  but  not  greater  than  the  area  of  one  entire  lung  and 
to  the  level  of  the  2nd  chondro-sternal  junction  on  the  opposite  side. 

No  serious  complications. 

Far  Advanced:     Marked  impairment  of  function,  local  or  constitutional. 

Marked  consolidation  of  an  entire  lobe. 

Or  disseminated  areas  of  beginning  cavity  formation. 

The  x-ray  to  show  an  intense  shadow,  not  interpreted  as  pleuritic,  of 
greater  extent  than  the  area  above  the  upper  level  of  the  fourth  chondro- 
sternal  junction  of  one  side,  or  areas  of  rarefaction  interpreted  as  cavi- 
ties, greater  than  one  interspace,  or  scattered  mottling  greater  in  extent 
than  under  "  moderately  advanced." 

Or  serious  complication. 

Miliary  Tuberculosis. 

2.  On  Discharge 

Apparently  arrested:  All  constitutional  symptoms  and  expectoration 
with  bacilli  absent  for  a  period  of  three  months;  the  physical  signs  and 
x-ray  findings  to  be,  those  of  a  healed  lesion. 

Quiescent:  Absence  of  all  constitutional  symptoms;  expectoration  and 
bacilli  may  or  may  not  be  present:  physical  signs  and  x-ray  findings  to 
be  stationary  or  retrogressive ;  the  foregoing  conditions  to  have  existed  for 
at  least  two  months.     It  must  be  borne  in  mind  that  increase  of  physical 
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signs  with  lessening  of  symptoms  and  improvement  of  general  condition 
may  occur  in  quiescent  cases.  However  in  these  cases  the  x-ray  must  be 
stationary  or  retrogressive.  The  length  of  time  mentioned  is,  of  course, 
somewhat  arbitrary,  but  is  intended  to  cover  the  cases  which  frequently 
occur  where  the  patients  leave  a  sanatorium  for  various  reasons,  con- 
trary to  advice,  after  a  stay  of  a  few  weeks,  although  all  active  symptoms 
may  have  ceased  completely  soon  after  entrance. 

Improved:  Constitutional  symptoms  lessened  or  entirely  absent ,  phy- 
sical signs  and  x-ray  findings  improved  or  unchanged;  cough  and  ex- 
pectoration with  bacilli  usually  present. 

Unimproved  or  Progressive:  All  essential  symptoms,  physical  signs 
and  x-ray  findings  unabated  or  increased. 

Died. 

3.  Ultimate  Results 

Apparently  Cured:  All  constitutional  symptoms  and  expectoration 
with  bacilli  absent  for  a  period  of  two  years  under  ordinary  conditions 
of  life. 

IV ell:  Patients  who  fulfill  all  the  conditions  required  under  "  apparently 
cured  "  but  about  whose  sputum  no  definite  information  can  be  obtained. 

Arrested:     See  "  Quiescent  "  above. 

Improved:     See  above. 

Progressive:     See  above. 

Dead. 

DEFINITION  OF  TERMS 

Terms  Used  in  Definition  of  "Minimal" 

1.  Slight  Constitutional  Disturbance:  Slight  loss  of  appetite,  of 
strength,  of  weight ;  lassitude ;  possibly  slight  acceleration  of  pulse  or 
possibly  slight  elevation  of  temperature.  The  impairment  of  health  may 
be  so  slight  that  the  patient  does  not  look  or  feel  sick  in  the  ordinary 
sense  of  the  word. 

2.  Slight  Elevation  of  Temperature:  Maximum  temperature  after  rest 
for  one  hour  never  over  99.5°  to  100°  F.  by  mouth  (or  100.5°  P^i" 
rectum). 

J.  Slight  Acceleration  of  Pulse:  Maximum  pulse  rate  not  over  90 
after  rest  for  one  hour,  sitting  or  lying,  except  when  due  to  causes  other 
than  tuberculosis. 

4.  Absence  of  Tubercle  Bacilli:  Each  monthly  examination  (if  the 
sputum  be  negative)  to  consist  of  a  careful  microscopic  examination, 
with  a  mechanical  stage,  of  two  smears,  devoting  at  least  three  minutes 
to  each  smear,  made  from  selected  particles  (at  least  six  from  dififerent 
parts)  of  the  sputum  on  each  of  three  successive  days.  The  morning 
sputum  should  always  be  obtained,  or,  better,  the  minute  bits  that  some 
arrested  patients  raise  at  very  infrequent  intervals.  It  is  not  yet  deemed 
wise  to  insist  on  digestion  and  centrifugaliation  or  on  inoculation  of 
guinea-pigs. 

5.  Infiltration:     Physical  signs  of :  slight  prominence  of  the  clavicle, 
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lessened  movement  of  chest,  narrowing  of  apical  resonance  with  lessened 
movement  of  base  of  lung,  slight  or  no  change  in  resonance,  distant 
or  loud  and  harsh  breathing,  with  or  without  some  change  in  the  rhythm 
(i.e.,  prolonged  expiration),  vocal  resonance  possibly  slightly  increased; 
or  fine  or  moderately  coarse  rales  present  or  absent.  If  sputum  contains 
tubercle  bacilli,  any  one  of  these. 

6.  Apex:  That  portion  of  the  lung  situated  above  the  clavicle  and  the 
third  vertebral  spine. 

7.  A  Small  Part  of  One  Lobe:     An  area  of  one  or  two  intercostal 
spaces,  or  an  area  not  exceeding  60  to  80  sq.  cm.  in  extent,  according  to     . 
the  size  of  the  patient.  .__„ \ 

Terms  Used  in  Definition  of  "Moderately  Advanced" 

8.  Marked  Impairment  of  Function,  Either  Local  or  Constitutional: 
Local :  Marked  dyspnea  on  exertion  limiting  seriously  the  patient's 
activity.     Constitutional :     Marked  weakness,  anorexia,  tachycardia. 

9.  Moderate  Extent  of  Localized  Consolidation:  An  area  of  one-half 
lobe  or  less,  but  may  involve  both  apices;  marked  dulness,  bronchial  or 
decidedly  broncho-vesicular  breathing ;  markedly  increased  vocal  reson- 
ance ;  rales  usually  present.  These  signs  to  be  sharply  limited  as  to  area 
instead  of  gradually  shading  into  normal  physical  signs. 

10.  Evidence  of  Destruction  of  Tissue:  Presence  of  tubercle  bacilli 
or  elastic  fibers  in  the  sputum  or  the  presence  of  the  physical  signs  of  a 
cavity.  There  are  no  absolutely  certain  physical  signs  of  cavity  but  a  com- 
bination of  any  four  of  the  following  signs  is  to  be  taken  as  indicative 
of  a  cavity:  (i)  cracked-pot  note;  (2)  amphoric  breathing;  (3)  in- 
tense whispering  pectoriloquy;  (4)  a  veiled  puff  or  post  tussive  suction; 
(5)  bubbling  or  resonant  rales.  "Physical  signs  of  softening"  do  not 
admit  of  any  definition  apart  from  that  of  cavity  formation,  and  the  term 
should  not  be  used. 

11.  Disseminated  Fibroid  Deposits:  More  or  less  localized  areas  of 
fibrous  tissue,  producing  on  physical  examination  some  change  or  dulness 
in  the  percussion  note,  more  or  less  increase  of  vocal  resonance,  harsh, 
suppressed,  or  broncho-vesicular  breathing,  rales  sibilant  or  sonorous 
usually,  but  at  times  fine  and  moderately  coarse. 

12.  Serious  Complications:  These  should  be  limited  to  tuberculous 
complications,  such  as  meningitis,  pharyngitis,  laryngitis  (except  slight 
thickening  of  the  posterior  interarytenoid  space,  and  superficial  ulcera- 
tion of  a  vocal  cord),  enteritis,  peritonitis,  nephritis,  cystitis,  orchitis, 
adentis  (unless  very  slight),  etc. 

Terms  Used  in  Definition  of  "  Far  Advanced  " 

/J.  Marked  consolidation  indicates  dulness  merging  into  flatness, 
bronchial  or  tubular  breathing  and  other  signs  of  consolidation  as  defined 
in  Paragraph  lo. 
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Definition  of  Terms  Used  in  X-ray  Classification 

These  conditions  are  judged  from  plates  (negatives)  and  not  from 
fluoroscopic  screen  or  photographic  prints  (positives). 

14.  Mottling:  Characterized  by  numerous  various  sized  transparent  or 
transhicent  spots  with  ill  defined  margins,  usually  fusing  with  one  an- 
other, or  the  small  spots  may  be  scattered  and  may  be  discrete,  though 
usually  they  have  ill  defined  margins  and  tend  to  fuse  with  surround- 
ing shadows.  The  term  "  mottling  "  is  not  to  be  used  to  describe  isolated 
small  densities  where  they  can  almost  be  counted.  The  term  "  mottling  " 
implies  numerous  tubercles. 

75.  Intense  Shadozv:  An  area  or  areas  (of  an  interspace  or  more) 
of  almost  transparency.  This  is  to  be  intrapulmonary  and  if  possible 
differentiated  from  pleuritic  changes  which  may  also  cast  an  intense 
shadow.  The  mammae,  the  pectorales  and  the  sterno-cleido-mastoid 
muscles  often  are  confusing  but  can  be  differentiated  by  proper  technic. 
The  character  of  an  intense  shadow  is  about  like  that  cast  by  the  heart. 

16.  Area  of  Rarefaction:  Characteristic  areas  of  rarefaction  are:  the 
lumen  of  the  trachea  in  the  mediastinal  shadow ;  a  bulb  of  gas  in  the 
fundus  of  the  stomach.  These  areas  transmit  more  x-ray  when  com- 
pared with  the  shadows  cast  by  the  tissues  in  the  immediate  neighbor- 
hood. These  areas  of  rarefaction  reveal  a  diminution  or  complete  absence 
of  lung  markings  and  imply  intrapulmonary  cavity.  Very  often  over- 
lying shadow-producing  tissue  and  pathological  changes  (thickened 
pleura)  make  the  detection  of  an  area  of  rarefaction  difficult.  Annular 
shadows  are  to  be  diflferentiated  if  possible. 

Terms  Used  in  Definition  of  "  Apparently  Arrested  " 

77.  Constitutional  Symptoms:  These  include  elevation  of  temperature, 
loss  of  weight,  loss  of  strength,  nightsweats,  chills,  tachycardia,  cyanosis, 
loss  of  appetite,  amenorrhea,  etc. 

18.  Physical  Signs  of  a  Healed  Lesion:  These  may  embrace  every 
physical  sign  of  infiltration  or  consolidation  (see  Paragraphs  6,  10)  with 
the  exception  of  rales,  which  must  be  permanently  absent,  except  pos- 
sibly a  few  fine  rales  at  the  base,  probably  atelectatic  in  origin,  and  at  one 
apex  or  over  a  small  part  of  one  lobe.  Rales  in  the  latter  two  places 
are  to  be  heard  only  during  the  cough,  at  the  end  of  a  prolonged  expira- 
tion, or  during  the  inspiration  which  follows  the  cough. 

ip.  X-ray  Findings  in  a  Healed  Lesion:  The  condition  to  be  stationary 
or  retrogressive  for  the  preceding  three  months. 

Terms  Used  in  Definition  of  "Improved" 

20.  Constitutional  Symptoms  Lessened  or  Entirely  Absent:  By  this 
is  meant  an  improvement  in  the  general  condition  as  shown  by  a  gain  in 
both  weight  and  strength  or  by  reduction  of  previous  febrile  temperature 
to  normal  without  loss  of  strength. 


l.  brown,  m.d.,  f.  h.  heise,  m.d.,  and  h.  l.  sampson  85 

Terms  Used  in  Definition  of  "Unimproved  or  Progressive" 

21.  Essential  Symptoms  and  Signs:  These  include,  among  others, 
weight,  strength,  appetite,  night  sweats,  hemoptysis,  pleurisy,  dyspnea, 
temperature,  pulse  rate,  dulness,  changes  in  vocal  resonance  and  respira- 
tory movement,  rales. 

Terms  Used  in  Definition  of  *'  Apparently  Cured  " 

22.  Ordinary  Conditions  of  Life:  This  term  as  used  implies  that  the 
patient  is  able  to  live  in  an  environment  where  he  is  able  to  support  him- 
self without  the  assistance  of  others,  or  to  live  in  his  former  surround- 
ings and  pursue  his  former  occupation. 


PHYSICAL  DIAGNOSIS  VS.  THE  X-RAY  IN 
DISEASE  OF  THE  LUNGS 

By  George  William  Norris,  M.D. 

Philadelphia 

Among  the  numerous  advances  in  diagnostic  accuracy  within  recent 
years,  the  x-ray  is  by  common  consent  accorded  a  high,  if  not  the  fore- 
most rank.  Its  successes  have,  hov^^ever,  been  much  greater  in  some 
fields  than  in  others.  In  the  following  discussion  we  shall  limit  ourselve-: 
to  a  consideration  of  the  x-ray  in  relation  to  diseases  of  the  lungs. 

I.     DISEASE  OF  THE  PLEURA 

Pleural  adhesions  can  often  be  determined  by  careful  inspection  of  the 
chest,  by  the  observance  of  the  diaphragmatic  shadow,  by  percussion 
and  auscultation  of  the  lower  pulmonary  margin.  A  far  greater  degree 
of  accuracy  is  however  possible,  if  the  fluoroscope  or  plates  are  used. 
Associated  with  the  recent  influenza  epidemic,  cases  have  been  noted  in 
which  great  thickening  of  the  pleura  occurred.  These  cases  yielded  the 
physical  signs  of  a  pleural  efifusion,  and  an  x-ray  picture  which  was  hardly 
differentiable  from  that  presented  by  fluid  in  the  pleural  cavity. 

It  is  usually  impossible  by  means  of  physical  diagnosis  to  demonstrate 
the  presence  of  pleural  effusions  until  400  cc.  have  accumulated.  The 
x-ray  will  usually  show  the  presence  of  fluid  in  smaller  amounts  and 
with  a  greater  degree  of  certainty.  In  regard  to  loculated  fluid  collec- 
tions, the  advantage  of  the  x-ray  is  still  more  enhanced. 

Radiographic  studies  have  confirmed  the  clinical  suspicion  that  localized 
pneumo-thorax  is  much  more  common  than  was  at  one  time  believed, 
and  as  a  rule,  enables  us  accurately  to  outline  the  region  involved. 

Interlobar  collections  of  fluid  are  also  often  located  with  greater  preci- 
sion than  is  possible  by  physical  diagnostic  methods. 

The  x-ray  also  has  a  useful  field  in  relation  with  artificial  pneumo- 
thorax, since  it  enables  one  to  detect  adhesions  which  may  make  the 
procedure  useless,  and  since  it  enables  one  to  determine  accurately  the 
degree  of  lung  compression  which  has  been  attained. 

2.     PULMONARY  ABSCESS 

In  this  condition  great  help  is  usually  afforded  in  determining  the  exact 
site,  size  and  proximity  to  the  surface  of  deeply  situated  pus  collections. 

3.     FOREIGN  BODIES  IN  THE  BRONCHI 

Another  signal  triumph  is  here  accorded  to  the  x-ray.  Not  that  foreign 
bodies  are  never  overlooked,  because  they  are,  especially  when  organic 
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substances,  such  as  peanuts,  have  been  inhaled.  Nevertheless  x-ray  re- 
salts  are  infinitely  better  and  more  accurate  in  this  field  than  physical 
diagnosis  is,  or  can  ever  hope  to  be. 

Without  a  history  of  a  foreign  body  having  been  inhaled,  the  elusive 
peanut  may  readily  be  overlooked,  but  when  such  a  history^  exists,  the 
foreign  body  can  nearly  always  be  localized. 

Attention  has  properly  been  called  by  David  R.  Bowen^  to  the  neces- 
sity of  an  x-ray  examination  in  all  cases  of  persistent  bronchitis,  with- 
out demonstrable  cause.  More  frequently  than  one  would  suspect  are 
such  cases  due  to  the  presence  of  a  foreign  body. 

4.     PNEUMONIA 

By  means  of  x-ray  observations  our  knowledge  of  the  gross  pathology 
of  lobar  pneumonia  has  been  advanced.  We  have  learned  that  many,  if 
not  all  pneumonias  begin  as  "  central  "  lesions,  and  spread  toward  the 
periphery,  and  as  a  result  of  this  knowledge  we  definitely  know  why  early 
pneumonias  often  yield  no  definite  physical  signs ;  and  why  bronchial 
breathing  often  appears  several  days  after  the  onset,  if  not  actually  after 
the  crisis. 

While  an  acute  process  in  the  lungs  is  under  way,  no  clinician  will 
venture  an  opinion  as  to  the  degree  of  antecedent  pulmonary  lesions.  Nor 
will  the  radiologist.  But  later,  when  it  may  become  a  question  of  un- 
resolved pneumonia,  interlobar  abscess,  pleural  exudation,  fibrinous  or 
fluid  or  chronic  pulmonary  tuberculosis,  the  clinician  is  often  immeasur- 
ably aided  by  the  radiologist. 

5.     MEDIASTINITIS,  ADENITIS,  ETC. 

The  clinical  methods  of  determining  the  presence  of  mediastinal  ab- 
normalities before  they  have  reached  an  advanced  degree,  are  but  meager. 
Spinal  percussion,  d'Espine's  sign,  Eustace  Smith's  sign,  etc.,  are  of 
doubtful  value  and  uncertain  significance.  The  presence  of  mediastinal 
adenitis  or  neoplasm  and  their  differentiation  from  thoracic  aneurism,  is 
usually  determined  definitely,  if  not  only,  by  the  x-ray. 

6.     ADVANCED  TUBERCULOSIS 

The  actual  degree  of  involvement  and  the  exact  location  and  size  of  cavi- 
ties, although  often  of  secondary  importance,  are  often  more  accurately 
established  by  means  of  the  x-ray.  In  cases  dying  of  tuberculosis,  in- 
volvement is  often  more  extensive  than  physical  signs  would  lead  us  to 
believe. 

7.     BRONCHIECTASIS 

In  the  early  stages  of  this  condition  the  uncertainty  of  x-ray  diagnosis 
equals  that  made  by  clinical  means.  In  the  later  stages  when  bronchial 
thickening,  glandular  enlargement  and  cavity  formation  occur,  a  doubtful 
clinical  diagnosis  can  often  be  substantiated. 
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"  Roentgenograms,  although  invaluable  in  certain  cases,  may  be  very 
misleading  at  times  when  the  disease  has  spread  so  as  to  affect  the  upper 
as  well  as  the  lower  lobe.  When  showing  clear  apices  the  plate  is  of 
extreme  diagnostic  value  in  ruling  out  tuberculosis.  Slight  shadows 
at  the  base,  however,  which  is  all  we  frequently  see  in  typical  cases 
of  bronchiectasis,  cannot  usually  be  correctly  interpreted  and  very  often 
definite  sacculations,  found  on  physical  examination  and  confirmed  by 
anatomical  investigation  cannot  be  seen  either  on  flat  or  stereoroentgeno- 
grams."  ^ 

The  fault  most  commonly  committed  is  that  of  insufficient  observation. 
If  repeated  examinations  over  prolonged  periods  are  made,  before  and 
after  expectoration  has  occurred,  many  more  cases  will  be  demonstrated 
by  means  of  the  x-ray. 

8.     PNEUMOCONIOSIS 

Clinically  the  differentiation  between  dust  disease  of  the  lungs  and  tuber- 
culosis, or  the  coincident  presence  of  both  conditions  is  usually  made 
with  difficulty  and  after  prolonged  study.  In  this  study  the  x-ray  may 
be  a  useful  adjunct  but  in  many  cases,  especially  those  in  which  the 
apices  are  involved,  the  radiograph  may  leave  us  quite  as  much  in  doubt  as 
we  were  before  this  examination  was  made. 

Concerning  the  foregoing  statements  there  can,  it  would  seem,  be  no 
difference  of  opinion,  but  when  we  come  to  early  pulmonary  or  lymphatic 
tuberculosis  the  question  of  its  activity  or  latency,  its  differentiation  from 
anthracosis,  etc.,  syphilis,  or  fungus  disease,  opinions  differ  widely. 

Some  time  ago  a  number  of  clinicians  in  Philadelphia,  who  were  in- 
terested in  pulmonary  diseases,  examined  a  series  of  cases  of  suspected 
early  tuberculosis  referred  to  them  by  an  independent  observer  at  the 
Phipps  Institute.  Later  these  cases  were  examined  radioscopically  by  a 
number  of  x-ray  specialists  in  the  city ;  and  finally  all  met  together  to 
discuss  their  findings. 

The  procedure  was  a  most  instructive  one.  As  a  general  rule,  the 
more  experienced  the  examiners  in  each  branch,  the  more  closely  did 
their  findings  tally.  The  two  facts  which  most  forcibly  impressed  us 
clinicians  were  first,  the  different  interpretations,  by  different  radio- 
graphers, of  the  same  plate ;  second,  the  greater  conservatism  of  the  more 
experienced  radiographers. 

From  the  discussion  which  took  place,  it  became  painfully  evident 
that  some  of  the  x-ray  specialists  had  not  the  haziest  conception  of  the 
pathology  of  tuberculosis.  It  was  doubtless  some  kindred  experience 
that  once  led  Sir  William  Osier  to  remark  that  no  class  of  the  medical 
fraternity  was  so  much  in  need  of  the  "  salutary  lessons  of  the  dead- 
house." 

A  recent  article  based  upon  a  study  of  about  600  cases  examined  at 
Camp  Lewis  ^  states  that  tubercle  bacilli  are  inhaled  deeply  into  the  distal 
bronchioles  of  the  lower  lobes.     Thence  infection  travels  with  the  lymph 
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stream  to  the  hilus,  but  from  here  it  travels  against  the  lymphatic  flow 
to  the  apices. 

In  defense  of  the  radiologist  however,  it  should  be  stated  that  too  often 
the  clinician,  especially  he  who  has  been  poorly  schooled  in  the  subject, 
insists  on  a  positive  answer  from  the  radiologist.  Naturally  in  many 
cases,  if  a  definite  "  yes  "  or  "  no  "  is  demanded,  mistakes  are  the  in- 
evitable result. 

There  are  scattered  through  the  land,  a  great  number  of  x-ray  stations 
where  much  good  and  useful  work  is  done ;  but  relatively  few  of  the 
men  who  operate  them,  have  or  can  have  the  careful,  prolonged,  inten- 
sive training  and  the  correlation  of  autopsy  material  to  make  their  x-ray 
plates,  or  the  deductions  they  make  from  them,  of  any  great  value.  To 
their  credit  be  it  said,  that  some  of  them  candidly  admit  this. 

Xor  is  it  necessary  to  state  that  relatively  few  internists  are  expert 
diagnosticians  of  early  tuberculosis.  Our  war  experience,  which  showed 
the  necessity  of  reeducating  physicians  by  means  of  special  courses  in 
the  elements  of  physical  diagnosis,  is  a  sad  and  sufficient  commentary. 
Nevertheless,  one  finds  as  a  rule  far  less  cock-sureness  in  the  average 
physician  than  in  the  average  radiologist,  when  the  diagnosis  of  early 
tuberculosis  is  in  question.  Mistakes  are  of  course  common  to  all.  In 
one  case  of  which  I  have  knowledge,  the  x-ray  diagnosis  of  "  acute  mili- 
ary tuberculosis,"  which  was  scoffed  at  by  an  eminent  physician,  was 
corroborated  at  autopsy,  within  two  weeks,  and  several  times  I  had  seen 
x-ray  diagnosis  of  "  extensive  tuberculosis  of  both  lungs,"  made  on  fat, 
fever-free,  hard  working,  and  practically  symptomless  patients.  Quite 
recently  in  Philadelphia  a  patient  in  whom  the  diagnosis  of  tuberculosis 
was  made  at  a  well  known  sanatorium  and  corroborated  by  the  radio- 
logist of  the  institution  was  cured  by  the  surgical  drainage  of  an  inter- 
lobar empyema,  undertaken  on  the  advice  of  an  internist.  Again  I  have 
known  of  cases  which  were  clinically  diagnosticated  "  emphysema "  to 
be  shown  by  x-ray  and  autopsy  to  be  miliary  tuberculosis. 

Between  the  two  extremes  of  "  x-ray  is  everything,  physical  diagnosis 
nothing,"  and,  the  reverse,  there  must  be  a  middle  ground  of  truth. 
There  is  no  one  who  has  received  x-ray  reports  from  competent  radiolo- 
gists during  the  last  five  or  six  years  but  feels  that  the  technique  is  better, 
the  observations  more  accurate  and  the  pronouncements  more  conserva- 
tive. One  does  not  now  hear  so  much  about  root  shadows,  areas  of  con- 
gestion, calcified  lymph  nodes,  and  other  "  visionary  interpretations,"  to 
use  another  expression  of  Sir  William's.  That  the  x-ray  can  demonstrate 
incipient  tuberculosis,  before  it  is  clinically  possible,  has,  to  say  the  least, 
not  been  proved.  Other  types  of  acute  infection  may  produce  a  reaction 
in  the  lymph  channels  and  in  the  fibrous  tissue  surrounding  the  arteries, 
veins  and  bronchi.  Further,  it  is  in  just  such  cases  that  diagnostic  aid 
is  most  desired.  Nor  has  it  been  shown  that  the  activity  or  non-activity 
of  a  tuberculous  process  can  be  radiographically  determined. 

Some  influenzal  infections  may  cause  a  slight  clouding  of  the  apex, 
slight  flattening  of  the  first  rib,  a  shrunken  apex,  and  small  areas  of  ap- 
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parent  pulmonary  consolidation.  Such  findings  are  identical  wnth  those 
often  presented  by  pulmonary  tuberculosis.  The  x-ray  findings  are  char- 
acteristic of  tuberculosis  only  in  the  later  stages.  It  may  show  very 
slight  changes  which  cannot  be  detected  by  ordinary  clinical  methods  as 
well  as  the  exact  site  of  the  lesion,  but  not  the  gravity  of  it  (Baetjer). 
The  stethoscope  will  remain  the  chief  instrument  of  pulmonary  diagnosis 
not  merely  because  of  its  simplicity,  which  the  x-ray  can  never  rival, 
but  because  it  gives  a  better  idea  of  the  activity  and  nature,  though  not 
the  exact  extent  of  the  process.* 

In  the  vast  majority  of  early  cases,  the  old  methods  of  diagnosis  yield 
satisfactory  results.  Only  rarely  is  the  x-ray  essential.  Occasionally  the 
x-ray  gives  positive  information  not  otherwise  obtainable,  and  at  times  it 
helps  to  corroborate  evidence  in  suspected  cases,  but  on  the  other  hand, 
one  finds  cases  cHnically  definite,  in  which  the  x-ray  reveals  nothing.  A 
few  conglomerate  tubercles  and  a  local  increase  in  moisture  do  not  show 
upon  the  plate. 

There  can  be  no  question  that  the  accuracy  of  the  x-ray  diagnosis  of 
pulmonary  tuberculosis  has,  within  the  last  few  years,  advanced  greatly, 
the  relative  advance  has  been  far  greater  than  has,  in  the  same  time, 
that  of  physical  diagnosis.  The  use  of  anterior  or  posterior  stereoscopic 
plates,  of  plates  made  at  diflferent  angles,  of  observations  made  during 
an  arrested  inspiration  or  expiration,  as  well  as  the  use  of  serial  records 
made  at  intervals  of  weeks  or  months,  have  added  greatly  to  our  diagnostic 
ability.  The  combined  study  of  a  case  by  means  of  physical  methods  and 
the  x-ray  has  such  manifest  advantages  over  either  method  singly,  that 
they  should  be  jointly  employed  whenever  possible,  but  if  only  one  method 
is  to  be  chosen  the  older  method  is  still  the  preferable  one.  This  was 
tersely  emphasized  in  a  remark  made  not  long  since  by  one  of  the  leading 
radiologists  of  the  country :  "  No  x-ray  man  shall  ever  send  me  to  a 
sanatorium." 

In  closing,  it  may  not  be  out  of  place  to  say  a  word  regarding  the  isola- 
tion of  the  radiologist.  Too  often  I  fear  is  he  called  upon  for  a  report, 
which  we  receive  and  file,  and  thereafter  he  disappears  from  the  scene. 
Regarding  the  antecedent  history  of  the  patient  he  may  be  but  scantily 
informed,  and  regarding  the  future  progress  of  the  case  or  the  findings  at 
the  autopsy  he  is  often  left  in  entire  ignorance.  It  may  be  his  fault,  or 
it  may  be  ours,  but  it  would  seem  that  the  point  is  worthy  of  consider- 
ation. 

*  C.  L.  Minor. 
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FIRST  INFECTION  WITH  TUBERCULOSIS  * 

By  Eugene  L.  Opie,  M.D. 

St.  Louis 

The  lesions  which  occur  in  the  lungs  of  almost  all  individuals  who  die 
from  conditions  other  than  tuberculosis  have  the  characters  of  the  tubercu- 
losis of  childhood,  that  is,  they  occur  as  foci  in  the  substance  of  the  lung 
and  are  not  more  frequent  in  the  apices  than  elsewhere ;  they  are  accom- 
panied by  extensive  lesions  in  the  adjacent  lymphatic  nodes.  The 
occurrence  of  these  focal  lesions  which  are  almost  constantly  found  does 
not  exclude  the  usual  type  of  fatal  tuberculosis,  namely,  the  apical  lesion. 
In  association  with  the  apical  lesions,  which  occur  in  the  later  period  of 
childhood  and  in  adult  life,  there  is  no  caseation  nor  calcification  of  the 
regional  lymph  nodes.  In  harmony  with  experimental  observations,  the 
early  focal  lesion  has  the  character  of  a  first  infection  and  implicates  the 
lymphatic  nodes,  whereas  the  apical  lesion  has  the  character  of  a  second 
infection  and  does  not  cause  caseous  tuberculosis  of  adjacent  lymph  nodes. 
The  apical  lesions  have  been  found  to  increase  in  frequency  with  increasing 
age  ^ ;  they  rarely  occurred  before  ten  years  of  age  ;  from  ten  to  eighteen  the 
incidence  was  ii  per  cent.;  between  eighteen  and  fifty  years  of  age  the 
incidence  of  apical  lesions  in  those  who  died  with  conditions  other  than 
tuberculosis  was  approximately  14  per  cent.,  and  after  the  age  of  fifty 
the  incidence  of  apical  lesions  was  much  increased,  for  they  were  present 
in  more  than  one-third  of  those  who  had  died  from  all  causes. 

An  accurate  interpretation  of  the  pathology  of  tuberculosis  of  the  lungs 
is  dependent  upon  a  recognition  of  the  distinction  between :  ( i )  focal 
tuberculosis  which  usually  has  its  origin  in  childhood,  and  (2)  apical  tuber- 
culosis which  appears  in  the  later  period  of  childhood  and  in  adult  life. 

The  size  and  distribution  of  calcified  and  focal  lesions  of  the  lungs  and 
corresponding  lesions  of  adjacent  lymphatic  nodes  are  well  defined  in 
x-ray  plates  made  from  the  lungs  after  they  have  been  removed  from  the 
body.  In  order  to  designate  the  severity  of  preexisting  tuberculous  in- 
fection it  has  been  convenient  to  separate  the  lesions  into  groups  corre- 
sponding with  the  magnitude  and  extent  of  the  calcified  nodules.  This 
has  seemed  desirable  in  order  to  determine  how  frequently  healed  pulmo- 
nary lesions  are  as  extensive  as  those  active  lesions  which  cause  death  with 
generalized  tuberculosis.  In  many  instances  the  x-ray  plate  demonstrates 
that  the  individual  has  passed  through  a  severe  infection  which  would  have 
been  recognizable  at  some  time  during  life  had  suitable  diagnostic  measures 
been  employed.  In  some  of  these  individuals  there  has  been  evidence  of 
dissemination  of  the  infection  of  the  lungs  and  its  lymph  nodes  for  in 
association  with  extensive  lesions  of  the  lungs  healed  tubercles  have  been 
found  in  spleen,  liver  or  other  organs. 

*  From  the  Department  of  Pathology,  Washington  University  School  of  Medicine, 
^Opie:  Jour,  of  Exper.  Med.,  1917,  xxvi,  263. 
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The  following  grouping  is  convenient  though  arbitrary,  because  it  serves 
to  indicate  within  wide  limits  the  severity  of  the  preexisting  pulmonary 
infection : 

Group  I. —  In  many  lungs  there  are  one  or  several  small  nodules  within 
the  pulmonary  tissue  and  one  or  several  calcified  nodules  will  be  seen  in 
the  x-ray  plate  at  the  hilum  of  the  lung  and  localized  by  dissection  within 
lymph  nodes  adjacent  to  the  pulmonary  focus  of  calcification ;  the  largest 
of  the  lesions  placed  in  this  group  do  not  exceed  0.5  cm. 

Group  2. —  In  nearly  half  of  all  the  lungs  examined  the  lesions  shown 
by  x-ray  plates  are  somewhat  more  extensive.  There  are  widely  scattered 
nodules  or  occasionally  a  single  large  nodule  (0.5  to  i  cm.)  within  the 
lung  and  larger  calcified  masses  from  i  to  2  cm.  in  adjacent  lymphatic 
nodes. 

Group  J. —  In  a  considerable  number  of  instances  there  are  multiple 
scattered  nodules  within  the  lung  associated  with  massive  calcified  tuber- 
culosis of  lymphatic  nodes  at  the  hilum  of  one  or  both  lungs,  outside  of 
the  lungs  in  proximity  to  one  or  other  bronchus,  at  the  bifurcation  of  the 
trachea  or  on  one  side,  usually  on  the  right,  of  the  trachea. 

Group  4. —  In  a  few  instances  there  is  more  widespread  calcified  tuber- 
culosis ;  the  lungs  are  thickly  and  often  almost  uniformly  studded  with 
nodules  often  0.5  cm.  in  diameter.  These  nodules  are  represented  by  con- 
spicuous spots  in  the  x-ray  plate  but  on  superficial  examination  of  the 
lungs  themselves  their  great  abundance  might  be  overlooked  for  only  an 
occasional  calcified  nodule  may  be  seen  upon  the  cut  section  or  below  the 
pleural  surface.  There  may  be  extensive  lesions  at  the  hilum  of  the  lung 
or  about  the  trachea  similar  to  those  found  with  the  preceding  group. 

An  examination  of  x-ray  plates  from  86  lungs  from  adults  dying  from 
all  causes  taken  at  a  time  when  these  x-ray  plates  were  made  from  almost 
every  autopsy  showed  that  the  grouping  in  accordance  with  the  artificial 
plan  described  above  was  as  follows : 

Table  I 

No  calcified  lesion  shown  by  x-ray  plates 7  autopsies 

Group   I    28  autopsies 

Group  2    41   autopsies 

Group  3    7  autopsies 

Group  4 .  3  autopsies 

Total    • 86  autopsies 

It  is  noteworthy  that  the  absence  of  calcified  lesions  does  not  exclude  the 
occurrence  of  tuberculosis.  This  subject  has  been  discussed  in  a  former 
article.^ 

In  cases  in  which  healed  tuberculosis  has  been  so  extensive  that  the 
lesions  have  been  placed  in  Groups  3  and  4  described  above  it  is  evident 
that  the  individual  has  passed  through  a  severe  infection  which,  even 
though  its  symptoms  have  been  so  inconspicuous  that  they  have  left  little 
or  no  impression  upon  his  memory,  nevertheless  has  subjected  him  to  grave 
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danger  at  some  period  of  his  childhood.  Many  of  those  who  discuss  the 
symptomatology  of  tuberculosis  appear  to  believe  that  the  focal  and  apical 
tuberculous  lesions  present  in  large  proportion  of  all  human  beings  are  of 
interest  only  to  the  pathologist.  Instances  of  healed  tuberculosis  empha- 
size the  futility  of  attempting  to  draw  a  line  between  clinical  tuberculosis 
and  tuberculosis  which  fails  to  impress  the  patient  or  the  physician. 

In  seven  cases  there  has  been  extensive  focal  tuberculosis  of  the  lungs 
which  has  healed  with  calcification  and  similar  more  extensive  lesions  of 
the  regional  lymphatic  nodes.  The  extent  of  the  lesions  in  these  cases 
has  placed  them  in  Group  3  and  at  the  same  time  there  has  been  a  dissemi- 
nation of  tuberculosis  to  distant  organs  shown  by  the  presence  of  healed 
calcified  and  encapsulated  nodules  in  the  liver  and  spleen.  The  occurrence 
of  these  nodules  in  association  with  extensive  healed  tuberculosis  of  the 
lung  and  pulmonary  lymph  nodes  furnishes  convincing  evidence  of  their 
tuberculous  origin.  Among  the  cases  in  which  the  lesion  has  been  so  ex- 
tensive that  it  has  been  placed  in  Group  3  healed  tubercles  of  the  spleen 
or  liver  have  been  absent  in  only  two. 

Among  nine  instances  of  extensive  focal  tuberculosis  of  the  lungs  placed 
in  Group  3  there  has  been  associated  healed  apical  tuberculosis  in  two, 
namely,  in  Autopsies  759  and  1027,  aged  respectively  74  and  38  years. 

Five  cases  are  grouped  together  because  the  lungs  were  the  site  of  very 
advanced  tuberculosis  which  had  healed  (Group  4  above).  It  is  evident 
from  the  examination  of  the  lungs  as  indicated  best  by  the  x-ray  plates 
that  at  some  time  preceding  death  the  individual  has  suffered  with  a  severe 
wide-spread  tuberculosis  of  the  lungs  which  has  not  caused  death  but  has 
persisted  so  long  that  caseous  material  has  been  completely  replaced  by 
deposit  of  calcium.  It  may  be  assumed  that  the  lesion  is  healed  since  all 
evidence  of  activity  has  disappeared. 

Autopsies  783,  1405  and  838  demonstrate  that  these  extensive  lesions 
may  produce  secondary  tubercles  in  the  liver  and  spleen  and  even  in  other 
organs,  yet  these  secondary  lesions,  like  those  in  the  lung,  may  undergo 
encapsulation  and  calcification. 

In  one  instance  tuberculosis  of  the  lung  and  of  the  adjacent  lymphatic 
nodes  was  more  extensive  than  in  any  other  case  which  has  been  observed. 
In  addition  to  calcified  and  encapsulated  nodules  in  the  liver  and  spleen 
which  resembled  the  tubercles  found  in  all  of  the  foregoing  cases  there 
were  similar  calcified  nodules  in  the  pia  mater  over  the  cerebrum.  Almost 
uniformly  scattered  throughout  each  lung  were  from  20  to  25  nodules  from 
3  to  6  mm.  in  diameter  together  with  some  smaller  nodules.  Larger  ir- 
regularly calcified  masses  from  i  to  0.5  cm.  occurred  at  the  hilum  of  each 
lung.  Below  the  right  bronchus  was  a  similar  mass  of  very  large  size 
measuring  4.2  x  2  cm.  and  to  the  right  of  the  trachea  was  an  almost  homo- 
geneously calcified  mass  4.3  x  2.8  cm.  In  the  posterior  mediastinum  near 
the  diaphragm  was  a  homogeneously  calcified  body  (doubtless  a  lymph 
node)  2x1.3  cm.  Scattered  below  the  capsule  of  the  liver  and  in  the 
spleen  were  small  round  nodules  having  the  character  of  healed  tubercles. 
Upon  the  pia  mater  of  the  right  frontal  lobe  were  several  calcified  yellow 
white  nodules  i  to  2  mm.  in  diameter  which  have  the  appearance  of  the 
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calcified  tubercles  seen  in  other  organs.  The  patient  had  suffered  with 
syphilis  acquired  ten  months  before  his  death.  On  the  one  hand  there  is  no 
evidence  that  syphilis  of  the  meninges  can  produce  calcified  nodules  of  the 
pia  mater  and  the  firm  calcification  of  these  nodules  indicates  that  they  bear 
no  relation  to  syphilis  which  was  of  recent  origin.  On  the  other  hand 
they  are  associated  with  advanced  healed  tuberculosis  of  the  lungs  and 
its  lymphatic  system  and  occur  in  association  with  identical  lesions  of  the 
liver  and  spleen.  The  lesions  of  the  pia  mater  may  be  regarded  as 
evidence  of  turberculous  meningitis  which  has  healed. 

In  the  two  instances  there  has  been  extensive  (Group  4)  healed  pul- 
monary tuberculosis  with  no  apparent  dissemination  of  the  lesion. 

Among  these  five  instances  of  very  extensive  healed  focal  tuberculosis 
of  the  lung  apical  tuberculosis  was  found  in  two  instances,  namely,  in 
Autopsies  862  and  1235 ;  the  ages  of  the  individuals  aflfected  were  73 
and  51  years.  It  has  been  pointed  out  in  a  previous  communication  that 
healed  apical  tuberculosis  is  found  with  greatest  frequency  in  those  who 
have  died  at  an  advanced  age. 

Study  of  these  lesions  of  first  infection  with  tuberculosis  has  been  almost 
wholly  neglected  but  is  essential  to  an  understanding  of  the  mode  of  tuber- 
culous infection  and  the  conditions  under  which  it  occurs.  The  size 
and  extent  of  the  lesions  which  have  been  described  demonstrate  that 
they  are  not  without  clinical  significance  and  have  probably  been  accom- 
panied by  symptoms  such  as  pyrexia  and  diminution  of  body  weight. 

With  few  exceptions  an  x-ray  plate  made  from  the  lung  of  an  adult 
demonstrates  the  presence  of  conspicuous  calcified  nodules  in  the  lung  and 
in  adjacent  lymph  nodes,  whereas  in  approximately  half  of  all  adults 
the  healed  pulmonary  nodules  which  are  usually  multiple  are  from  0.5 
to  I  cm.  in  diameter  and  the  more  numerous  nodules  of  the  lymph  nodes, 
from  I  to  2  cm.  across  (Group  2).  It  is  probable  that  these  lesions  were 
considerably  larger  and  more  numerous  in  their  active  stage  for  tuber- 
culous lesions  tend  to  resolve  when  recovery  occurs  and  persist  as  cal- 
cified masses  only  when  caseation  has  been  present.  In  more  than  one 
in  every  ten  individuals  the  calcified  lesions  present  in  the  lung  at  autopsy 
show  that  the  individual  has  suflfered  with  widely  disseminated  tuber- 
culosis of  the  lung  and  massive  tuberculosis  of  the  adjacent  lymph  nodes 
(Groups  3  and  4).  Evidence  of  extension  of  the  tuberculous  infection  to 
distant  organs  is  not  uncommon  and  healed  tubercles  in  the  liver  and 
spleen,  usually  in  both,  have  been  found  in  10  of  14  instances  of  extensive 
healed  tuberculosis  of  the  lungs  (Groups  3  and  4). 

No  line  can  be  drawn  between  the  lesions  which  have  been  described 
and  those  which  produce  obvious  symptoms  and  death.  The  distinction 
between  latent  and  clinical  tuberculosis  which  is  not  infrequently  made 
has  no  other  basis  than  the  limitations  of  diagnostic  methods  and  the 
tendency  of  tuberculosis  to  proceed  to  recovery. 

Few  instances  of  healed  tuberculosis  of  the  mesenteric  lymph  nodes 
are  found  among  children  or  adults  examined  in  the  city  of  St.  Louis. 
In  a  series  of  93  autopsies  made  in  1917  upon  children  and  of  50  autopsies 
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made  on  adults  no  instance  of  healed  mesenteric  tuberculosis  was  found. 
Nevertheless  it  is  probable  that  tuberculosis  of  the  gastro-intestinal  tract 
occurs  in  a  small  proportion  of  children  in  St.  Louis  as  elsewhere.  An 
impressive  contrast  has  been  furnished  by  autopsies  performed  on  British 
soldiers  made  at  Base  Hospital  21  stationed  at  Rouen,  France,  for  they 
have  demonstrated  the  surprising  frequency  of  healed  calcified,  occasion- 
ally still  partially  caseous  or  even  frankly  caseous  lesions  of  the  mesen- 
teric lymph  nodes.  Healed  focal  and  lymphatic  tuberculosis  of  the  lungs 
similar  to  that  seen  in  St.  Louis  was  common  and  often  the  lesions  were 
very  extensive  but  instances  in  which  little  if  any  old  pulmonary  tubercu- 
losis was  demonstrable  appeared  to  be  much  more  common  among  the 
British  than  in  St.  Louis  where  the  former  observations  had  been  made. 
It  is  not  improbable  that  the  lower  incidence  of  the  lesions  of  the  lungs 
bears  some  relation  to  the  greater  frequency  of  localized  infection  by 
way  of  the  intestinal  tract. 

Caseous  or  calcified  nodules  were  found  in  the  mesentery  in  18  instances 
among  66  young  male  adults  whose  ages  with  few  exceptions  varied  from 
twenty  to  thirty  years.  Among  15  autopsies  of  which  notes  were  lost  the 
proportion  of  mesenteric  tuberculosis  was  approximately  the  same.  In  a 
number  of  instances  x-ray  plates  were  made  both  from  the  mesentery  and 
the  lungs  and  serve  to  show  with  considerable  accuracy  the  size  and  position 
of  the  calcified  lesions  which  were  present. 

Since  the  lesions  under  consideration  have  their  origin  in  childhood 
they  rarely  exhibit  fresh  caseation.  In  one  instance  there  was  active 
caseous  tuberculosis  of  a  mesenteric  lymph  node.  Beginning  calcifica- 
tion was  not  evident  when  the  node  was  sectioned  but  an  x-ray  plate  of  the 
freshly  removed  mesentery  showed  a  characteristic  shadow  of  calcification 
which  occupied  a  narrow  zone  at  the  edge  of  the  caseous  area. 

In  three  instances  the  tuberculous  lesion  was  still  obviously  caseous 

though  it  was  encapsulated  and  doubtless  localized;  calcification  was  so 

advanced  that  it  had  given  the  caseous  material  a  mortar-like  consistency. 

In  13  instances  the  mesenteric  lymph  nodes  contained  completely  healed 

firmly  calcified  tuberculous  lesions. 

In  a  series  of  autopsies  made  in  St.  Louis  evidence  of  first  infection 
with  tuberculosis  was  found  in  the  lungs  of  every  adult  examined.  This 
first  infection  may  be  regarded  as  a  spontaneous  vaccination  which  con- 
fers immunity  during  the  period  of  its  activity  at  least.  The  associated 
immunity  like  that  of  experimental  animals  is  doubtless  relative  and  not 
absolute  so  that  under  favorable  conditions  reinfection  may  occur.  Apical 
tuberculosis  which  usually  pursues  a  chronic  course  and  in  most  individ- 
uals undergoes  complete  healing  has  been  found  in  the  lungs  of  22  per 
cent,  of  adults  above  the  age  of  eighteen  years  included  in  the  former 
study.  In  two  of  eighteen  instances  of  partially  or  completely  calcified 
tuberculosis  of  the  mesenteric  lymph  nodes  herewith  described  (and  per- 
haps in  a  third,  namely,  Autopsy  41)  there  has  been  apical  tuberculosis 
of  the  lungs  which  unlike  the  primary  focal  lesions  of  the  lung  is  unac- 
companied by  evidence  of  tuberculosis  of  the  adjacent  lymph  nodes  at  the 
hilum  of  the  lung. 
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One  instance  of  tuberculosis  in  a  Cornish  miner  is  of  interest  because 
in  association  with  firmly  calcified  tuberculosis  of  the  mesenteric  lymph 
nodes  there  was  active  tuberculosis  of  abdominal  and  thoracic  lymph 
nodes  together  with  tuberculosis  of  the  pleural  and  pericardial  cavities. 
There  was  advanced  anthracosis  of  the  lungs  but  no  pulmonary  tuber- 
culosis was  found.  It  is  not  possible  to  determine  what  part  anthracosis 
of  thoracic  and  abdominal  lymph  nodes  has  had  in  favoring  or  retarding 
the  spread  of  lymphatic  tuberculosis  in  this  case.  The  calcified  nodule 
found  in  the  mesentery  in  this  instance  can  not  be  regarded  as  an  instance 
of  healed  tuberculosis  for  it  is  possible  that  the  active  tuberculosis  dissem- 
inated within  the  lymphatic  system  and  in  serous  cavities  had  its  origin 
in  this  older  lesion.  This  autopsy  has  not  been  included  among  instances 
of  first  infection  by  way  of  the  mesentery  although  it  is  probable  that  the 
primary  source  of  infection  was  the  gastro-intestinal  tract. 

The  foregoing  study  of  tuberculosis  in  adults  who  with  one  exception 
have  died  with  conditions  wholly  unrelated  to  tuberculosis  have  shown  that 
evidence  of  first  infection  with  tuberculosis  may  be  found  in  the  mesenteric 
lymph  nodes  of  one  of  every  four  young  British  adults  whereas  similar 
lesions  are  relatively  uncommon  in  this  country.  The  greater  frequency 
of  tuberculosis  among  cattle  in  Great  Britain  suggests  itself  as  an  explana- 
tion. It  is  noteworthy  that  in  those  in  whom  these  mesenteric  lesions 
occur  focal  tuberculosis  of  the  lung  is  scant  or  absent.  Table  I  indicates 
the  relative  extent  of  calcified  focal  tuberculosis  of  the  lungs  in  a  series 
of  adults  examined  in  St.  Louis.  It  is  significant  that  in  contrast  with 
this  series  of  moderate  and  extensive  pulmonary  lesions  focal  tuberculosis 
of  the  lung  was  not  found  in  any  instance  of  mesenteric  tuberculosis.  In 
Autopsies  13,  24,  28,  41  and  44  small  shadows  suggesting  focal  lesions 
were  found  in  the  x-ray  plate  but  corresponding  lesions  were  not  demon- 
strable in  the  lungs  sectioned  into  thin  slices  after  hardening.  Although 
focal  lesions  were  inconspicuous  if  not  wholly  absent,  the  primary  iur 
fection  of  the  mesentery  does  not  prevent  tuberculous  infection  of  the 
lungs  for  healed  apical  tuberculosis  occurred  in  two  instances  and  in  one 
instance  there  was  active  widespread  tuberculosis  of  the  lymphatic  sys- 
tem. The  evidence  available  indicates  that  first  infection  with  tuber- 
culosis does  not  uniformly  prevent  a  second  infection  but  modifies  its 
course  so  that  it  tends  to  become  chronic  and  exhibits  little  tendency  to 
become  disseminated. 

Lesions  of  the  intestines  corresponding  to  those  of  the  mesenteric  lymph 
nodes  doubtless  tend  to  disappear  for  caseous  material  within  an  intes- 
tinal ulcer  is  rapidly  disintegrated  and  removed.  In  one  instance,  namely 
in  Autopsy  13,  a  calcified  nodule  was  found  in  the  intestinal  mucosa  of 
the  ileum. 

When  healed  lesions  are  present  in  the  mesentery  focal  tuberculosis  of 
the  lungs  is  seldom  found.  First  infection  with  tuberculosis  may  occur 
by  way  of  the  lungs  or  by  way  of  the  gastro-intestinal  tract  and  the  occur- 
rence of  one  tends  to  prevent  the  other. 
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DISCUSSION  ON  PAPER  BY  DR.  OPIE 

Dr.  Victor  C,  Vaughan,  Ann  Arbor,  Mich.:  I  am  exceedingly  in- 
terested in  what  Dr.  Opie  has  said,  and  I  believe  that  there  is  promise, 
with  proper  scientific  work,  to  find  some  way  to  vaccinate  against  tuber- 
culosis. I  am  that  much  of  an  optimist.  I  have  studied  this  question  of 
re-infection  and  super-infection.  We  all  know  about  it;  I  am  not  going 
into  any  detail  concerning  it. 

As  Koch  demonstrated  many  years  ago,  if  you  take  two  guinea-pigs  or 
twenty  guinea-pigs,  ten  of  them  perfectly  fresh  and  the  others  having 
tuberculosis,  and  inoculation  is  given  to  all  of  them,  the  behavior  is  that 
of  resistance.  If  we  can  find  some  things  which,  without  inducing  tuber- 
culosis, can  place  the  body  of  the  animal,  the  cells  of  the  body  of  the  ani- 
mal, in  this  stage  of  resistance  (I  don't  Hke  to  call  it  immunity,  Dr.  Opie 
doesn't  Hke  to  call  it  immunity,  because  it  is  relative),  we  will  have  made 
a  great  discovery.  I  am  inclined  to  think  that  it  is  within  the  range  of 
possibility  that  there  may  be  found  some  constituent  of  the  tubercle  bacil- 
lus which  will  sensitize  the  animal  body  to  the  tubercle  bacillus  and  which 
will  not  induce  tuberculosis. 

In  1908,  or  thereabouts,  I  read  a  paper  upon  this  subject  to  this  Associa- 
tion, and  I  convinced  myself  by  experiments  upon  animals,  not  that  I 
could  immunize  guinea-pigs ;  no !  I  have  sacrificed  hundreds  of  guinea- 
pigs  ;  no,  I  can't  immunize  them ;  but  I  can  place  those  animals  so  that 
they  show  the  same  phenomena  of  sensitization  that  is  shown  by  the  ani- 
mal that  is  tuberculous.  If  that  can  be  done  without  producing  tubercu- 
losis, I  hope  we  can  soon  find  it  out.  I  don't  say  it  can  be  done,  I  don't 
say  it  can't  be  done,  but  we  may  find  something  among  the  split  products 
which  will  do  it. 

An  Englishman  by  the  name  of  Thompson  has  discovered  that  the  tu- 
bercle bacilli  and  various  other  bacilli  can  be  detoxicated.  He  uses 
exactly  the  same  process  or  method  that  I  used  in  1900,  but  he  has  redis- 
covered it.  To-day,  there  is  a  great  deal  being  done  in  England  on  detox- 
icated vaccines.  Believing,  as  I  do,  that  the  specificity  of  a  bacterial  cell 
does  not  reside  in  its  poisonous  portion  but  resides  in  its  non-poisonous 
portion,  I  think  there  is  opportunity  and  promise  for  research. 


THE  RELATION  OF  SOUND  AND  LIGHT  TO 

THE  INTERPRETATION  OF  X-RAY 

EXAMINATIONS  OF  THE 

CHEST 

By  J.  J.  Singer,  M.D. 

St.  Louis 

As  the  lungs  in  life  are  beyond  our  direct  vision  and  beyond  our  direct 
palpation  we  can  only  visualize  the  lungs  by  indirect  methods.  The  in- 
direct methods  are  the  appreciation  of  the  variations  of  sounds  and  light 
vibrations  as  they  are  altered  in  transmission  through  the  lungs ;  and  then 
only  as  these  altered  vibrations  manifest  themselves  on  the  chest  wall. 
In  order  properly  to  interpret  these  physical  phenomena  one  must 
thoroughly  understand  the  physical  properties  of  sound  and  light. 

"  There  are  two  meanings  of  the  term  sound.  Sound  is  commonly  applied  to  any 
sensation  derived  through  (organ  of  hearing)  the  ear.  In  this  sense  the  term 
sound  does  not  exist  for  a  perfectly  deaf  person,  since  the  hearing  organ  is 
defective.  No  sensations  of  this  kind  are  produced.  The  word  sound  is  also  used 
in  a  general  way  to  indicate  the  external  physical  condition  which  precedes  the 
production  of  the  sensation,  such  as  vibrations  of  the  source  and  of  the  transmitting 
medium.  In  this  sense  sound  exists  independently  of  the  hearer.  In  physics  this 
latter  meaning  of  the  term  is  the  one  chiefly  used."  ^ 

From  the  above  definition  of  sound  we  can  understand  that  vibrations 
or  energy  are  an  essential  factor  to  be  considered  in  the  discussion  of 
sound.  Energy  producing  sound,  as  all  other  energy,  diffuses  rapidly 
from  its  source  unless  confined  by  conditions  representing  a  greater  force 
than  the  vibrations  within.  Sound  waves  travel  in  all  directions  from  the 
source  and  travel  to  infinity.  The  character  of  the  sound  is  not  changed 
but  the  energy  rapidly  diminishes  by  diffusion,  inversely  as  the  square  of 
the    distance. 

Figure  I  represents  sound  waves  produced  at  point  A  diffusing  in  all 
directions  and  going  to  infinity.  The  energy  at  point  A  is  represented 
by  lOO,  the  ten  lines  shown  in  the  chart  will  represent  energy  of  ten  each. 
Assuming  that  it  takes  vibrations  of  an  energy  of  thirty  to  activate  the 
tympanum  to  produce  the  sensation  of  sound,  it  would  become  necessary 
to  prevent  diffusion  of  at  least  three  lines,  C,  D  and  '£  (this  can  be  done 
by  the  use  of  an  instrument,  such  as  the  stethoscope)  and  to  conduct  this 
energy  to  the  ear,  before  the  sound  in  the  first  meaning  of  the  term  could 
be  produced. 

It  is  the  appreciation  of  the  factor  of  diffusion  of  energy  and  preven- 
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tion  of  diffusion,  which  may  be  called  conduction,  that  makes  the  use  of 
sound  waves  so  valuable  in  making  our  deduction  of  lung  condition. 

Vibrations  of  the  chest  wall  are  produced  by  the  acts  of  breathing, 
whispering  or  speaking.  As  these  waves  have  such  weak  energy  as  they 
leave  the  chest  wall,  the  diffusion  is  prevented  by  placing  a  stethoscope 
or  the  naked  ear  against  the  chest  wall  and  summation  of  this  energy,  as 
in  figure  II,  will  produce  enough  energy  to  give  an  impression  of  sound. 
Each  individual  has  a  constant  factor  in  the  vocal  cord  and  chest  wall, 


Fir.    T  Fig.  2 

Fig.  I.  The  illustration  is  made  to  represent  an  energy  of  100  at  a  source  A,  radi- 
ating in  all  directions.  Each  line  represents  an  energy  of  10,  and  the  larger  circle 
represents  the  summation  of  the  ten  lines,  which  is  100. 

Fig.  2.  Illustrates  a  method  by  which  the  force  of  the  energy,  which  ordinarily 
would  diffuse  in  all  directions  from  its  source,  can  be  prevented  from  diffusing  by 
confining  them  by  means  of  the  stethoscope,  and  conducting  to  the  ear. 

and  each  hearer  (physician)  has  a  constant  in  the  auditory  apparatus. 
The  variable  factor  is  produced  in  the  transmission  of  the  energy  through 
various  densities  of  the  lung. 

I  have  constructed  a  chart,  figure  III,  to  show  the  code  used  to  translate 
the  variations  of  vibrations  into  lung  pathology.  In  a  previous  paper, 
*'  Relations  of  the  Physical  Signs  to  the  Roentgen  Plate  in  Pulmonary 
Tuberculosis,"  ^  I  have  shown  the  symbols  I  use,  but  I  will  again  mention 
a  few  of  them  to  clarify  the  chart. 

Percussion:  represents  a  force  used  on  the  chest  wall  which  is  trans- 
mitted to  the  tissues  beneath ;  the  resulting  vibrations  travel  in  all  direc- 
tions. We  are  able  to  hear  only  the  outgoing  vibrations.  The  intensity 
and  the  pitch  of  these  vibrations  depend  on  the  force  of  percussion,  the 
air  content  of  the  tissue  in  vibration  and  the  physical  condition  of  the 
tissue.     Figure  III  represents  impaired  resonance,  dulness  and  flatness. 

Breath  Sounds  (BS)  :  are  the  vibrations  produced  on  the  chest  wall  in 
the  act  of  breathing.  These  vibrations  are  of  such  weak  energy  that  they 
are  not  appreciated  by  the  naked  ear,  unless  the  head  is  placed  against 
the  chest  wall  or  confined  by  the  means  of  the  stethoscope  and  conducted 
to  the  ear. 
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XVhispcr  Sounds   (WS)  :  are  produced  by  «Pira.io„^    Air  expeUed 
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interpretation 'of  chest  pathology  can  be  made. 
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It  is  estimated  that  there  are  400,000,000  alveoli  in  the  lung.  As 
the  average  lung  volume  is  4000  cm.,  i  cm.  equals  100,000  alveoli. 
If  we  assume  that  in  auscultating  over  an  area  of  lung,  we  hear  sounds 
from  a  depth  of  3  cm.,  we  would  appreciate  sound  yielded  by  one- 
half  a  sphere  14  cm.  in  circumference,  in  other  words  we  would  hear 
combined  sounds  of  1,400,000  alveoli.^     We  can  readily  see  that  any  sound 


Fig.  4.  A  schematic  drawing  representing  x-rays  leaving  the  target  of  a  tube  in 
their  path  through  tissue  and  through  a  photographic  plate  and  on  to  infinity.  The 
potential  of  the  individual  rays  is  diminished  in  the  exact  relation  to  the  density  of 
the  media  through  w^hich  they  travel.  It  also  represents  the  rays  travelling  in 
straight  lines  only;  and  thus  the  photographic  negative  shows  A  and  B  (walls  of 
the  bronchus  with  its  contained  air)  in  the  same  relation  as  they  are  in  the  tissue. 

here  would  come  from  an  area  at  least  14  cm.  in  circumference,  thus  it 
would  be  impossible  to  locate  changes  in  lung  tissue  at  any  given  point. 

In  the  x-ray  interpretation  of  lung  pathology  which  will  be  shown  later, 
these  areas  will  be  shown  in  still  smaller  variations  of  changes.  If  we 
refer  to  figure  III  we  see  that  the  vibrations  produced  by  breathing  at 
A  travel  in  all  directions.     Those  that  go  upward,  of  course,  never  reach 
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the  chest  wall.  A  large  number  of  vibrations,  consequently  a  great  deal 
of  energy,  will  follow  along  the  lines  of  least  resistance,  that  is,  through 
the  tube  to  a  point  B  where  they  will  be  diffused  at  the  chest  wall.  Some 
of  the  energy  will  be  lost  through  the  tube  walls  themselves.  At  B  the 
vibrations  resulting  are  too  weak  to  be  heard  without  the  use  of  a  stetho- 
scope or  the  applied  ear,  due  to  the  diffusion.  The  character  of  the  vibra- 
tion (vesicular  breathing)  I  have  designated  in  the  chart  as  BS -\ — |-. 
The  whisper  vibrations  heard  at  this  point  will  also  be  relatively  weak; 
I  call  this  vibration  WS  -(-.  (This  presumes  the  loss  of  a  great  deal  of 
energy  from  the  vocal  cords  as  the  waves  pass  from  A  to  B.)  The 
percussion  note  over  this  area  is  resonant.  We  have  then  three  factors 
upon  which  to  base  our  impression  of  the  normal  lung.  The  normal 
vesicular  breath  sounds,  BS  -\ — |-,  the  normal  whisper,  WS  -\-,  and  normal 
resonance,  could  only  result  from  a  good  air  content  in  that  part  of  the 
lung. 

In  explaining  the  sound  heard  at  H,  following  the  same  line  of  reason- 
ing as  from  A  to  B,  we  have  the  vibrations  coming  from  A  traveling 
down  the  tubes  with  some  loss  through  the  walls,  the  energy  as  it  reaches 
the  wall  of  the  collapsed  alveolus  G  is  very  weak.  From  G  the  energy 
diffuses  through  the  dense  media  with  still  greater  loss  of  its  energy 
through  diffusion  plus  the  resistance  offered  by  the  dense  media,  so  that 
at  H  the  vibrations  are  entirely  too  weak  to  produce  the  sensation  of 
sound  even  with  the  use  of  a  stethoscope.  This  I  have  designated  BS  — , 
or  absence  of  breath  sounds.  The  whisper  being  also  relatively  a  weak 
form  of  energy  is  also  diminished  for  the  same  reason.  Percussion  over 
WS —  gives  a  flat  note  (high  pitched).  Analyzing  this  area  we  have 
again  the  three  factors,  diminished  breath  sounds,  diminished  whisper  and 
flatness  denoting  diminished  air  content. 

The  above  illustrations  serve  to  explain  the  passage  of  air  in  two  dif- 
ferent types  of  transmitting  media.  Other  variables  are  noted  in  the 
chart  by  the  variations  of  these  three  factors.  We  have  therefore  per- 
cussion, whisper  sounds,  and  breath  sounds  over  any  area  in  their  proper 
combination  to  give  us  an  impression  of  the  condition  of  that  part  of 
the  lung.  As  the  sound  waves  come  from  such  a  large  area  it  is  im- 
possible to  say  at  what  point  or  points  certain  pathology  exists,  except 
in  a  gross  way.  In  the  x-ray,  however,  we  have  variations  of  energy 
in  points  as  will  be  explained  later. 

RELATION   OF   LIGHT  TO   X-RAY  AND   PHYSICAL  SIGNS 

In  order  properly  to  interpret  the  x-ray  we  must  have  a  knowledge  of 
the  physics  of  light.  A  ray  of  light  will  travel  in  straight  lines  to  in- 
finity (just  as  any  vibrations  will)  unless  it  is  refracted,  reflected  or 
absorbed.  In  relation  to  sound  waves,  we  found  that  sound  waves  fol- 
low the  line  of  least  resistance  and  will  go  through  a  tube  no  matter 
how  tortuous  the  tube  may  be.  This  is  an  important  factor  in  interpret- 
ing types  of  vibrations  of  light  and  sound. 
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From  a  given  source  of  light,  rays  will  go  in  all  directions  and  the  in- 
tensity of  the  rays  will  vary  inversely  as  the  square  of  the  distance. 
If  the  intensity  of  the  ray  is  one,  at  3  feet  it  would  be  %  and  at  7  feet 
it  would  be  3^9  as  strong.  This  is  because  of  the  tremendous  diffusion 
along  the  line.  In  the  ordinary  physics  of  light  this  is  spoken  of  as  the 
illuminating  power  of  the  ray,  but  for  our  purpose  I  prefer  to  change  the 
word  "  illuminating  "  to  penetrating. 

TOWEL  EXPERIMENT 

The  rays  seen  when  viewing  a  light  through  a  towel  are  those  that 
penetrate  between  the  fibers,  the  others  are  absorbed  or  diminished  in 
energy  by  the  fibers  themselves.  In  thinking  then  of  penetration  I  would 
prefer  to  think  of  the  variations  of  vibrations  resulting  from  the  resist- 
ance offered  to  the  passage  of  light  waves  (energy),  just  as  in  sound  we 
have  variations  in  vibrations  due  to  densities. 

The  x-rays  as  given  off  from  a  tube  follow  the  laws  of  light  in  its 
penetrating  powers.  As  x-rays  penetrate  various  densities  the  potential 
of  the  individual  rays,  microscopical,  as  it  were,  are  diminished  in  their 
path  through  the  photographic  plate.  These  millions  of  tiny  forces 
penetrate  the  plate  in  straight  lines  so  that  the  negative  represents  varia- 
tions in  vibrations.  (The  densities  in  the  chest  being  responsible  for 
these  variations  of  vibrations,  just  as  in  sound.) 

The  all  important  difference  is  that  the  plate  shows  these  differences 
in  densities  in  straight  lines  —  that  is  differences  between  A  and  B  are 
seen  at  the  site ;  while  by  sound  the  density  at  A  may  be  appreciated  an 
inch  or  so  about  this  area. 

Figure  IV  is  shown  to  illustrate  the  passage  of  the  x-rays  from  the 
source  through  the  tissues  onto  the  plate.  It  will  be  noticed  that  as  the 
x-rays  penetrate  the  dense  lines  A  and  B,  the  potential  of  these  rays  are 
so  reduced  that  they  do  not  affect  the  plate,  while  the  rays  penetrating 
the  air  containing  space  between  the  lines  A  and  B  meeting  with  a  small 
amount  of  resistance  such  as  air,  affect  the  plate  in  such  great  energy  that 
this  area  is  dark.  The  plate,  therefore,  will  show  the  lines  A  and  B, 
with  its  air  containing  space,  exactly  as  in  the  tissue  itself.  The  pneu- 
monic area  around  these  lines  is  shown  by  the  white  area  on  the  plate. 
We  thus  can  see  that  the  variations  in  the  potential  in  the  energy  of  the 
x-ray  manifest  themselves  over  such  minute  areas  that  the  plate  be- 
comes a  rather  high  power  "  picture  "  of  the  various  units  of  the  lung. 

The  combining  of  the  low  power  method  (sound  waves)  with  the  high 
power  method  (light  waves)  and  their  proper  correlation  will  give  us  the 
factors  at  our  command  in  differentiating  lung  conditions. 

REFERENCES 

1.  Mumper:     Text  Book  of  Physics,  p.  237. 

2.  Singer,  J.  J. :     Amer.  J.  M.  Sc,  1918,  clvi,  68. 

3.  Norris  and  Landis :     First  edition,  p.   11 1. 

4.  Montgomery  and  Eckhardt:     Pulmonary  Acoustic   Phenomena,   1915,  p.  61. 


104  INTERPRETATION    OF   X-RAY    EXAMINATIONS 

DISCUSSION  ON  PAPER  BY  DR.  SINGER 

Dr.  Clarence  L.  Wheaton,  Chicago :  I  am  sure  that  we  all  appreciate 
the  value  of  this  paper  as  a  contribution  to  the  physics  of  light  and 
sound  in  its  application  to  roentgenology. 

At  the  last  meeting  of  this  Association  a  year  ago  at  Atlantic  City 
I  had  occasion  to  discuss  the  paper  of  Dr.  Walsh  on  "  X-ray  Studies  of 
Advanced  Tuberculosis."  I  spoke  of  certain  generally  accepted  laws 
pertaining  to  the  physics  of  light  and  sovmd.  and  I  stated  that  the  same 
pathology  that  would  produce  changes  in  the  sound  waves  upon  ausculta- 
tion would  produce  changes  in  the  light  wave  giving  us  a  definite  shadow 
density  on  the  plate. 

I  am  very  glad  that  Dr.  Singer  has  given  us  this  paper,  discussing  the 
subject  of  roentgenology  from  a  somewhat  different  but  most  important 
angle.  The  radiograph  is  one  of  the  most  valuable  adjuncts  we  have  in 
the  diagnosis  of  tuberculosis,  and  the  paper  we  have  heard  should  promote 
further  study  on  the  part  of  both  clinician  and  roentgenologist  of  this 
important  subject. 

Dr.  William  Charles  White,  Pittsburgh:  We  have  been  working 
upon  a  modification  of  this  principle  with  an  instrument  called  a  pneumo- 
phonograph,  using  a  microphone  and  the  magnetic  field  of  the  ordinary 
electric  cardiograph  in  an  attempt  to  record  sound  waves  by  movements 
of  the  electrically  charged  string.  We  have  had  a  certain  amount  of 
success.  With  the  ordinary  process  of  examination  of  the  lung,  the  great 
difficulty  in  teaching  is  the  faulty  human  ear.  It  is  almost  impossible  to 
get  two  ears  to  hear  the  same  thing  alike.  The  question  of  teaching  stu- 
dents what  is  heard  in  the  lungs  has  been  to  all  teachers  for  years  the 
most  difficult  side  of  this  work.  It  is  possible  to  record  certain  of  the 
sounds  which  underlie  our  physical  examination  of  the  lungs,  just  as  we 
now  record  the  electric  wave  produced  by  the  heart. 

We  have  been  able  to  picture  in  writing  by  a  photograph  of  the  move- 
ment of  this  string  the  breath  sounds,  the  voice  sounds,  and  certain  sounds 
made  by  percussion ;  and  it  seems  within  the  range  of  possibility  that  we 
can  have  a  pneumophonograph  laboratory  which  shall  record  the  sounds 
that  are  produced  in  physical  examination  of  the  lungs  in  normal  and 
pathological  conditions  in  the  same  way  that  we  now  do  with  the  electro 
cardiogram. 

The  problem,  of  course,  is  exceedingly  difficult,  because  the  variation 
of  pitch  in  most  of  the  sounds  which  we  have  to  deal  with  makes  the  nor- 
mal sounds  of  skin  friction,  muscle  sound,  bone  sound  in  the  movement 
of  respiration,  a  very  cloudy  influence  in  attempting  to  record  abnormal 
sound  waves  turned  into  electric  waves ;  but  I  feel  it  is  a  field  of  great 
promise,  and  I  intend  to  report  it  at  the  meeting  of  the  physicians  next 
week  in  Atlantic  City. 


THE      CLASSIFICATION      OF      PULMONARY 

TUBERCULOSIS       AS       MODIFIED       BY 

STEREOSCOPIC  ROENTGENOGRAPHS 

By  Bertram  H.  Waters,  M.D.,  and  J.  Burns  Amberson,  Jr.,  M.D. 

LooMis,  N.  Y. 

A  review  of  the  literature  of  recent  years  upon  the  diagnosis  of  pul- 
monary lesions,  especially  that  referring  to  the  value  of  the  roentgen 
ray,  is  interesting.  In  the  earlier  contributions  of  clinicians  there  may 
be  found  expressions  of  doubt  and  even  the  most  enthusiastic  radio- 
graphers absorbed  in  the  technical  development  of  their  art  and  strange 
to  the  new  method  of  examination,  were  unprepared  to  insist  upon  its 
accuracy  or  the  interpretation  of  their  findings. 

With  more  general  use  of  the  fluoroscopic  screen  and  photographic 
plates  and  rapid  improvement  in  technical  methods,  a  new  note  of  as- 
surance appears  in  the  discussions  of  the  relative  value  of  established 
methods  of  examination  by  the  clinician  and  the  newer  one  of  the  roent- 
genologist, in  the  diagnosis  of  early  pulmonary  tuberculosis.  At  this  period 
the  former  had  learned,  often  by  discomfiting  experience,  that  roentgeno- 
grams could  disclose  cavities  of  size  which  he  had  missed  and  gross  lesions, 
generally,  the  extent  of  which  he  had  not  suspected,  while  the  latter  was 
beginning  to  realize  that  many  appearances  of  infiltration,  and  even  definite 
shadows,  were  not  accompanied  or  followed  by  the  symptoms  of  clinical 
tuberculosis.  But  with  a  tenacity  almost  pathetic,  the  clinician  on  the  one 
hand,  is  often  found  still  opposing  the  inference  that  classic  procedures 
in  the  physical  examination  of  the  chest  are  not  sufficient,  or  even  superior 
for  the  diagnosis  of  early  lesions,  and  indeed  is  often  rewarded  by  the 
failure  of  the  radiograph  to  disclose  them  in  patients  unquestionably 
tuberculous,  while  on  the  other,  the  roentgenologist,  with  an  eagerness  and 
assurance  born  of  conscious  possession  of  new  and  valuable  methods  of 
study,  contends  for  the  significance  of  slight  variation  from  the  normal 
intensity  of  linear  markings  and  peribronchial  or  localized  parenchyma- 
tous shading. 

In  1916,  Minor  ^  in  a  splendidly  fair  discussion  of  the  subject,  while 
maintaining  that  "  the  solution  of  the  question  of  the  exact  diagnostic 
value  of  the  x-ray  is  not  yet  possible,"  conceded  it  to  be  indispensable  in 
determining  the  character  and  extent  of  grosser  or  deeply  placed  lesions, 
admitted  that  "  in  a  few  difficult  cases  the  stereoscopic  plate  is  needed 
for  a  final  diagnosis,"  and  urged  the  routine  use  of  the  fluoroscope  and, 
for  more  leisurely  study  and  permanent  record,  stereoscopic  plates. 

Since  then  much  careful  and  illuminating  study  has  been  given  to  the 
interpretation  of  roentgen  findings  especially  by  radiographers  with  the 
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effect  of  more  firmly  establishing  their  case,  in  the  course  of  which  the 
further  perfection  of  their  technical  methods  and  the  use  of  stereoscopic 
plates  have  been  most  important  factors. 

While  it  is  true  that  even  so  recently  as  1919,  Walsh,  Wood  and 
Thompson  ^  reported  experimental  work  tending  to  the  conclusion,  among 
others,  that  "  much  of  the  teaching  and  speculation  in  regard  to  x-ray 
shadows  in  connection  with  tuberculosis  of  the  lungs  is  far  from  correct 
as  is  proven  by  autopsy  "  they  are  in  agreement  with  the  majority  of 
clinicians  and  roentgenologists  alike,  in  the  expression  of  their  opinion 
that  "  the  best  results  are  achieved  by  careful  diagnosis  compared  with  the 
x-ray  plates,  and  if  differences  are  found,  submission  of  these  to  physical 
examination  before  conclusion  is  reached." 

For  several  years  it  has  been  the  custom  at  Loomis  Sanatorium  to 
make  and  study  stereograms  of  each  patient,  but  no  critical  comparison 
of  these  findings  with  those  of  the  physical  examination  was  made  as  a 
routine  procedure  until  December,  1918.  Since  then,  with  the  hope  of 
contributing  to  this  important  subject,  and  with  the  thought  that  such 
comparison  might  modify  somewhat  the  classification  of  our  patients, 
which  prior  to  that  time  had  been  determined  solely  upon  the  character 
and  extent  of  the  pulmonary  lesion  as  revealed  by  physical  signs,  100 
patients  and  at  least  one  &et  of  stereograms  of  each  have  been  studied  in 
the  following  manner : 

The  initial  physical  examination  of  approximately  all  of  them  has  been 
made  by  one  of  us  (W)  and  quite  independently  of  the  results  of  this  the 
stereogram  of  each  has  been  read  by  the  other  (A).  In  a  few  instances 
only  the  physical  examination  as  well  as  the  interpretation  of  the  plates 
has  been  done  by  the  same  examiner  (A),  but  in  every  instance  the 
original  physical  examination  has  been  checked  up  at  least  one  month 
later  either  by  the  other  author  (W)  or  by  other  members  of  the  medical 
staff.  At  their  stated  conferences  each  case  has  been  reviewed,  the 
stereogram  again  studied,  the  findings  compared  with  those  of  the  original 
and  later  physical  examination,  and  if  necessary,  a  reclassification  made, 
in  the  determination  of  which  the  history  and  clinical  symptoms  have 
been  given  their  proper  values.  In  a  few  instances,  when  very  marked 
discrepancies  were  apparent  in  these  critical  reviews,  the  physical  exam- 
ination was  repeated  and  all  obviously  defective  plates  were  rejected  and 
new  ones  made. 

The  patients  studied  have  been,  with  few  exceptions,  of  the  moderately 
or  far  advanced  type  and  do  not,  therefore,  present  sufficient  data  for 
conclusions  relative  to  the  advantage  of  either  method  in  the  diagnosis 
of  slight  abnormalities  of  doubtful  character  or  of  early  (incipient)  tuber- 
culosis. Nor  in  lesions  of  the  latter  type,  or  even  in  those  of  more  ad- 
vanced degrees,  are  we  prepared  to  contend  that  the  stereogram  alone 
gives  us  more  dependable  information  as  to  their  activity  than  physical 
examination  alone.  We  are  inclined  to  believe,  however,  that  very  fre- 
quently indeed  the  stereogram  discloses  areas  of  conglomerate  tubercles 
in  the  lung  parenchyma  so  well  described  by  Minor   (Ibid.  p.   148)   as 
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"  Cloudy  masses  floating  over  the  lung  picture  like  a  sea  fog  blowing 
over  the  land,"  which  have  not  given  auscultatory  evidence  of  their 
existence,  and  even  before  any  unfavorable  clinical  symptoms  have  sug- 
gested active  progressive  disease ;  and  we  do  share  his  opinion  that  these 
"  are  uniformly  connected  with  advancing  and  active  trouble." 

There  seems  to  be  no  question,  however,  that  stereograms  are  indis- 
pensable in  determining  accurately  the  anatomical  distribution  and  patho- 
logical character  of  the  more  advanced  pulmonary  lesions  of  tuberculosis, 
and  that  frequently  enough,  to  be  of  the  greatest  value  not  only  in  guid- 
ing the  management  of  patients  but  also  in  determining  the  formal  classi- 
fication of  cases,  the  stereogram  clearly  pictures  conditions  which  physi- 
cal examination  entirely  fails  to  indicate  or  very  imperfectly  discloses. 

At  present  we  desire  to  consider  this  conclusion  with  reference  to  classi- 
fication only.  At  Loomis  certainly,  and  probably  at  other  sanatoria 
also,  patients  have  been  classified  according  to  the  findings  of  physical 
examinations  alone  with,  as  we  believe,  a  considerable  factor  of  error,  and 
to  the  extent  that  this  has  obtained,  the  published  statistics  of  such  institu- 
tion are  inaccurate,  their  patients,  on  admission  and  probably  also  on 
discharge,  being  in  more  advanced  stages  of  their  disease  than  is  ap- 
parent. In  some  measure,  therefore,  the  beneficial  influence  of  sanatorium 
care  receives  less  credit  than  it  deserves  and  the  satisfactory  return  of 
health  enjoyed  thereafter  by  so  many  tuberculous  persons  assumes  a  new 
significance. 

Any  classification  of  tuberculous  patients  is  of  necessity  an  arbitrary 
one,  and  that  now  in  general  use,  though  unsatisfactory  in  some  respects, 
has  served  its  purpose  well.  Since,  however,  the  stereoroentgenogram 
has  demonstrated  its  value  as  an  accessory  method  of  investigation  in 
any  physical  examination  which  purposes  to  be  searching  and  complete, 
and  since  its  findings  so  frequently  and  materially  modify  the  concep- 
tions of  the  lesion  which  are  based  upon  physical  signs  alone,  it  seems 
proper  that  they  should  share  in  the  determination  of  the  classification. 

TABLE  1 

General  results 


NO.  OF  CASES 

PER  CENT 

Original  classification  unmodified 

67* 

12 

5 
16 

67 

Original  National   Association   classification   unmodified. 
Turban  classification  modified 

Original 

12 

Original    National    Association    classification    modified. 
Turban  classification  unmodified 

Original 

5 

Both  National  Association  and  Turban  modified 

16 

Total 

100 

100 

*  Of  the  first  group  of  67  cases,  there  were  41  in  which  no  revisions  whatsoever 
were  made.  In  the  remaining  26  there  were  minor  changes,  which,  however,  were 
not  sufficient  to  alter  the  final  stage.  These  changes,  which  were  in  the  details  of 
the  Turban  classification,  were  as  follows : 
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Errors  in  physical  diagnosis  are  only  too  frequent.  The  cause  of  these 
errors  is  a  matter  of  physics  and  will  not  be  discussed  here;  suffice  it  to 
say  that  our  mistakes  fell  curiously  into  several  groups 

Early,  patulous  walled  cavities,  some  of  them  quite  large,  often  w e  e 
not  discovered  on  physical  examination.  When  cavities  were  old  with 
tibrotic   walls,    they   were    usually   noted.  i  u     ^  «<, 

De  p  seate'd  infiltration,  especially  of  the  1^^^"- ,- ^T  letn  wa; 
without  moisture,  was  another  source  of  error.  Usually  the  lesion  was 
discovered  but  its  extent  was  not  suspected. 

In  a  small  group  of  cases  slight  changes  in  breath  sounds  with  rales 
were  erroneously  interpreted  as  evidence  of  tuberculosis. 

In  a  still  smaller  group  fibrosis  was  mistaken  for  cavitation^ 

All  cases  were  grouped  on  admission  according  to  the  classification  ot 
the  National  Tuberculosis  Association  and  that  of  Turban.  The  roent- 
genological diagnosis  was  subsequently  made  according  to  Turban  and  the 
schema  suggested  by  Heise  and  Sampson.^ 

The  revised  grouping  adopted  by  the  staff  conference  was  similar  in 
form  to  the  admission  classification.  •     ^^  ui       .  onM  ^ 

The  immediate  results  of  the  study  are  shown  in  Tables  i  and  2. 

TABLE  2 
Minor  alterations  


Stage  I.. 
Stage  II. 
Stage  III 


RIGHT  SIDE 


2 
11 


13 


2 
3 
5 

10 


BOTH  SIDES 


2 

6 

18 


26 


These  figures,  showing  that  more  than  three-quarters  of  the  mmor 
changes  were  made  within  the  Turban  iii  group,  emphasize,  in  passing. 
the  too  great  inclusiveness  of  that  group.  ,    r  u.i 

In  14  of  the  first  group  of  67,  the  x-ray  classification  dilfered  slightly 
from  the  clinical.  In  these  cases,  however,  the  clinical  classification  was 
considered  more  nearly  correct.  ,    .      ,      , 

A  study  of  these  tables  shows,  first,  that  although  m  the  large  group, 
so  far  as  classification  is  concerned,  roentgenology  had  only  a  confirm- 
atory bearing,  there  is  a  very  considerable  group  m  which  it  was  re- 
:ponsible  for^modifications  of  the  classification,  and  its  ultimate  mfluence 
upon  the  management  of  a  given  case  requires  "^J"^?^^^;^"  ;Xr 
gent  treatment  presupposes  an  accurate  estimate  of  the  extent  and  char- 
Ler  of  the  le^n  and  our  experience  indicates  that  the  stereogram  is 
necessary  for  such  an  estimate  in  20  to  30  per  cent,  of  the  cases. 

The  tables  show,  further,  that  most  of  the  discrepancies  occurred  n 
that  group  of  cases  which  on  admission  were  classified  in  the  moderately 
advanced  and   Turban  ii  groups.     Sixteen  of   47  Patients  admitted  as 
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moderately  advanced  were  shifted  to  the  far  advanced  class  and  22  of 
40  cases  assigned  to  the  Turban  ii  group  were  transferred  to  group  iii 
after  a  review  of  the  roentgen  findings.  These  figures  indicate  the  value 
of  the  stereogram  in  determining  especially  the  proper  classification  of 
cases  considered  moderately  advanced  on  physical  examination. 


TABLE  3 
National  Association  classification 


OS  ADUISSION 


Of  9  incipient 

Of  47  moderately  advanced 
Of  44  far  advanced 

Total  percentage 


CLASSIFICATION 
MODIFIED 


per  cent 

3 
16 

2 


21 


CLASSIFICATION 
UNMODIFIED 


Per  cent 

6 

31 
42 


79 


TABLE  4 
Details  of  National  Association  classification  modification 


Incipient  changed  to  moderately  advanced .... 
Moderately  advanced  changed  to  far  advanced , 
Far  advanced  changed  to  moderately  advanced 

Total  number  of  cases 


NO.  OF  CASES 


3 
16 

2 


21 


TABLE  S 
Turban  classification 


ON  ADIUSSION 

CLASSIFICATION 
MODIFIED 

CLASSIFICATION 
UNMODIFIED 

Of  13  stage  I  cases 

Per  cent 

6 

22 

0 

per  cent 

7 
18 

Of  40  stage  II  cases 

Of  47  stage  III  cases 

47 

Total  percentage .    . 

28 

72 

TABLE  6 
Details  of  Turban  modification 


Stage  I  changed  to  stage  II 
Stage  I  changed  to  stage  III 
Stage  II  changed  to  stage  I 
Stage  II  changed  to  stage  III 


NO.  OF  CASES 


4 

2 

1 

21 
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It  is  obvious  that  roentgen  findings  necessitate  very  little  change  in  the 
classification  of  those  patients  whose  lesion  is  unquestionably  so  exten- 
sive as  to  determine  their  assignment  to  the  far  advanced  or  Turban  iii 
group.  Here  the  precise  diagnosis  usually  is  not  difficult  and  the  techni- 
cal definitions  of  the  group  are  so  wide  as  to  allow  for  a  liberal  margin 
of  error. 

An  amended  classification  has  already  been  proposed.  While  our  study 
was  in  progress  we  learned  with  gratification  that  a  similar  investiga- 
tion was  being  conducted  by  our  colleagues  at  Trudeau.  The  first 
fruits  of  their  work  were  presented  at  the  mid-winter  meeting  of  the 
American  Sanatorium  Association  in  December,  1919.  Their  immediate 
conclusion  was  that  roentgen  examination  is  indispensable  in  diagnosis 
and  they  then  suggested  a  tentative  classification  which  incorporated  its 
findings  and  which  is  based  on  the  National  Association  schema.  The 
proposition  is  a  forward  step  and  the  Trudeau  investigators  are  to  be 
congratulated  for  its  creation.  Our  experience,  however,  prompts  us  to 
suggest  several  alterations  that  might  be  advantageous  in  such  a  classi- 
fication and,  in  connection  with  this  paper,  we  present  criticisms  of  it 
which  we  hope  are  constructive. 

Our  studies  indicate : 

1.  That  in  33  per  cent,  of  the  cases  the  precise  character  and  extent 
of  the  pulmonary  lesion  was  not  determined  by  physical  examination 
alone. 

2.  That  in  21  per  cent,  the  roentgen  findings  necessitated  modifications 
of  the  National  Association  classification,  and  in  28  per  cent,  that  of 
Turban. 

3.  That  modifications  were  required  chiefly  in  the  moderately  ad- 
vanced and  Turban  ii  groups,  but  that  the  influence  of  the  stereoscopic 
examination  was  evident  in  all  groups. 

4.  That  the  roentgen  findings  should  share  in  the  determination  of  the 
classification  of  pulmonary  tuberculosis. 

In  conclusion  the  following  alterations  of  this  proposed  classification  on 
admission  embody  our  ideas  with  regard  exclusively  to  the  roentgen 
findings.  They  are  submitted  with  comment  not  as  classification,  but  to 
present  our  suggestions  in  a  formal  way: 

Minimal:  Roentgen  findings  to  show  a  total  volume  of  involvement 
interpreted  as  parenchymatous  infiltration  not  greater  than  the  volume  of 
lung  included  above  the  level  of  the  second  chondrosternal  junction  of 
one  side  (both  sides  may  be  involved)  or  an  intense  shadow  interpreted 
as  pleuritic. 

Moderately  Advanced:  Roentgen  findings  to  show  an  intense  shadow 
interpreted  as  patches  of  consolidation,  or  dense  infiltration  or  massive 
fibrosis  not  greater  in  extent  than  one-third  the  volume  of  one  lung;  or 
areas  of  rarefaction  interpreted  as  cavities  limited  in  diameter  to  the 
width  of  the  first  rib  at  the  level  of  the  clavicle;  or  moderate  parenchy- 
matous infiltration  greater  than  under  minimal  (moderately  heavy  mot- 
tling) or  fibrotic  deposits  disseminated  through  not  more  than  the  volume 
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of  one  lung;  or  light  parenchymatous  infiltration  which  may  be  dis- 
seminated throughout  both  lungs.  There  is  usually  a  combination  of 
these,  but  their  estimated  totality  is  not  to  exceed  the  volume  of  one 
lung,  unless  the  lesion  be  of  the  light  and  disseminated  type. 

Far  Advanced:  Roentgen  findings  to  show  more  involvement  than 
under  moderately  advanced.  All  patients  with  pneumothorax,  unless  it 
is  slight  and  localized,  to  be  classed  as  far  advanced. 

An  effort  has  been  made,  wherever  possible,  to  specify  terms  positively, 
believing  their  meaning  to  the  roentgenologist  will  be  accordingly  more 
definite,  "  an  intense  shadow,  not  interpreted  as  pleuritic,"  defines  the 
meaning  negatively  and  it  seems  better  to  say  "  an  intense  shadow,  inter- 
preted as  dense  infiltration,  consolidation,  or  fibrosis." 

We  have  sustituted  the  term  "  volume  "  for  "  area."  It  is  well  to  con- 
sider that  the  purpose  of  the  stereogram  is  to  enable  us  to  visualize  the 
lung  in  its  three  dimensions  and  that  lesions  also  must  be  so  conceived. 

The  moderately  advanced  stage  proposed  by  our  colleagues  includes, 
in  addition  to  localized  lesions,  those  cases  in  which  the  stereogram 
shows  "  mottling  over  a  greater  area  than  under  minimal,"  or  extend- 
ing over  a  greater  volume  than  that  above  "  the  upper  level  of  the  second 
chondrosternal  junction  of  one  side."  It  does  not  define  the  Hmit  of 
distribution  and  intensity  of  such  mottling  and  consequently  allows  the 
inclusion  of  those  cases  showing  fairly  heavy  infiltration  disseminated 
throughout  both  lungs.  Such  a  lesion,  from  its  pathological  anatomy 
and  extent  alone,  should,  we  believe,  be  classed  as  far  advanced.  There- 
fore, we  have  attempted  to  define  reasonable  limits  for  infiltration  under 
this  group. 

It  seems  preferable  to  specify  the  diameter  of  cavity,  allowable  in  the 
moderately  advanced  class,  according  to  some  convenient  anatomical  con- 
stant. The  intercostal  spaces  are  notoriously  variable  in  width  and  we 
have,  therefore,  suggested  as  a  constant  the  width  of  the  first  rib  at  the 
level  of  the  clavicle.  This,  we  believe,  will  answer  the  relative  require- 
ments of  all  cases  and  is  little  subject  to  pathological  variations. 

The  most  difficult  problem  is  to  determine  the  amount  of  infiltra- 
tion, consolidation,  cavitation  and  fibrosis  which  may  exist  in  combination 
m  cases  classed  as  moderately  advanced.  The  limit  we  have  set  is  of 
necessity  arbitrary  but,  according  to  our  experience,  reasonable. 

It  is  also  desirable  to  provide  a  place  for  the  patient  with  spontaneous 
or  induced  pneumothorax.  Because  of  the  special  treatment  demanded 
and  risks  entailed,  pneumothorax  should  probably  be  regarded  as  a  serious 
complication,  automatically  placing  it  in  the  far  advanced  class. 

It  is  obvious,  that  some  of  our  definitions  of  the  roengten  findings 
necessitate  alterations  in  the  definitions  of  some  physical  signs. 
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DISCUSSION  ON  PAPER  BY  DR.  WATERS  AND 
DR.  AMBERSON 

Dr.  Kennon  Dunham,  Cincinnati:  This  modification  of  our  present 
classification  of  tuberculosis  to  include  the  knowledge  furnished  by  the 
x-ray  plate  is  of  special  interest  to  me. 

I  feel  that  I  speak  with  some  authority  since  I  have  carefully  read  more 
than  10,000  stereoscopic  plates  and  compared  them  with  careful  physical 
examination,  and  have  studied  by  the  same  means  more  than  500  lungs 
which  have  come  to  autopsy. 

I  wish  to  thank  the  gentlemen  who  have  presented  their  classifications, 
because  it  is  a  step  in  the  right  direction  and  should  be  brought  before 
this  body.  Every  fact  that  has  been  presented  is  perfectly  true.  They 
have  been  modest  and  have  not  gone  far  enough.  They  have  given  a 
clinical  classification  —  we  need  a  pathological  classification. 

A  pathological  classification  can  be  deduced  from  the  x-ray  examina- 
tion. As  I  have  frequently  written,  the  x-ray  is  nothing  but  an  instru- 
ment of  precision  to  record  dififering  densities.  If  we  study  these  re- 
corded densities  with  sufficient  care  we  learn  to  translate  these  densities 
into  cellular  pathology. 

By  this  means  you  can  easily  recognize  old  apical  lesions  which  con- 
tain scar  tissue,  caseation,  calcification  and  cavities ;  tuberculous  pneu- 
monia; and  most  of  all  the  extent  of  the  lesion.  Thus  a  given  case  of 
tuberculosis  can  be  differentiated  into  two  main  types  — 

1.  Puerile  tuberculosis, 

2.  Adult  or  apical  tuberculosis ;  as  differentiated  so  clearly  by  Dr.  Opie. 
Under  puerile  tuberculosis   I  place  miliary  tuberculosis,  lymph  node 

tuberculosis  and  the  caseous  tuberculosis  of  the  pleura. 

Under  adult  tuberculosis  I  place  apical  (nodose)  tuberculosis,  tuber- 
culous pneumonia,  caseous  broncho  pneumonia,  lobular  caseous  pneu- 
monia and  tuberculous  fibroid  pleurisies  of  the  adult.  These  pathological 
lesions  can  usually  be  differentiated.  It  must  be  understood  that  the  adult 
type  often  occurs  in  the  child  and  that  the  puerile  type  in  its  healed  form 
often  occurs  in  the  adult. 

One  soon  learns  that,  everything  being  equal,  the  more  extensive  the 
lesion  the  graver  the  prognosis,  but  that  the  immediate  clinical  condi- 
tion of  the  patient  does  not  always  conform  to  the  extent  of  the  lesion. 
An  area  of  tuberculous  pneumonia  represented  by  a  filmy  cloudy  fan 
may  indicate  a  much  more  serious  condition  than  a  heavy  scar  which 
blots  out  a  large  portion  of  one  upper  lobe.     The  same  is  true  of  a  cavity. 
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Not  only  must  you  consider  the  size  of  a  ravJtv   K,if  ^f    1       .• 

thickness  of  its  walls  and  the  pathoL^  o/thTsi^rrndi  g  "::e^"''  '"^ 

the^ca^s^ry  ;U^1  ;;trt  with^liSeTc''""^-^"'  ''''?'"  "--^^^ 
/ ,    \     .       ^  "^  ^""^  inconvenience  and  oracticflllv  nn 

ex  ens,on  of  the  les.on;  but  if  the  cavity  does  not  drain,  has  th  n  val  s  and 
!r™™ded  by  act,ve  tuberculous  lesions,  the  disease  will  spread  raoi2 
Thus  the  study  and  classification  of  the  cellular  patho  i^  as  reco  did 

this  wayj  bav;  been  abtS^  :urtbet::n:"nt Z^^a^t?^^^^^ 
degree  of  accuracy  according  to  their  financial  and  physical  m^ns 

Dr.  Lawrason  Brown,   Saranac  Lake    NY-     ITtu         T  ■ 
meeting  of  the  American  Sanatorium  ^sic^iion    we  i         ™d-w'"'er 

tWntS  wT  ™"-^-P'^^<'  ^'^-^  "keTh:re"irol!T:;Ta„1  '1 

Sus-^^ur  ^bit  r^D-  r  '='^''"'  — ^t2^iSorwTu^ 

long  De  usetul.     What  Dr.  Dunham  said  is  absokitely  right  and  I  mi^xht 
call  your  attention  to  the  fact  that  ht^  hr,c  H^r.       u  ,  ^"^ 

1917.     I  do  not  think  that  we  have  said  the  last  word  on  the  „«■  of 
x-ray  m  classification,  but  we  want  ,0  make  a  beginlg  as  we  have  eo 

o  use  ,t.  and  above  all.  it  is  especially  important  if  we  are  linrto  S 
tempt  to  classify  patients  on  the  extent  and  intensity  of  the'pufml';;; 

tha'^weTf  "!^.   \r^'''?  ^"">'  "^="  *'^  ='*)='='  Of  classification  is  one 
that  we  cannot  finally  settle  here  and  perhaps  we  may  not  even  arrive  at  a 
orking  hypothesis.     But  I  think  that  the^ime  is  opportune  to  present 
It  before    his  Section  with  the  suggestion  that  it  be  referred    o  a  cor^ 

Sficlfi'ot'  TZT'"'>  "^^  P™P°-  -<=*■  -vision"' the    r    en; 
should  hlnl        ..      .Asi'oaafon  as  will  include  the  information  which 
hould  be  obtained  with  regard  to  every  patient  from  the  x-ray.  and  pre- 
ferably from  stereographs.  ^ 


THE      OCCURRENCE      OF      INTESTINAL 

TUBERCULOSIS     IN     PATIENTS    WITH 

PULMONARY   TUBERCULOSIS    AT 

THE  TRUDEAU  SANATORIUM 

By  Lawrason  Brown,  M.D.,  Homer  L.  Sampson,  and 
F.  H.  Heise,  M.D. 

Trudeau,  N.  Y. 

A  recent  study  of  intestinal  tuberculosis  by  two  of  us  has  led  us  to 
believe  that  it  can  now  be  diagnosed  in  many  instances  long  before 
symptoms  formerly  considered  characteristic  of  it  appear.  With  such  a 
method  at  our  disposal  we  began  a  study  to  see  when  it  first  appeared 
in  the  course  of  pulmonary  tuberculosis.  It  was  but  natural  that  a 
routine  examination  of  all  patients  admitted  to  the  Trudeau  Sanatorium 
should  be  undertaken  by  this  roentgenologic  method  and  we  wish  now  to 
report  on  89  unselected  consecutive  cases.  At  the  same  time  we  submitted 
80  of  them  to  a  carmine  test  to  see  if  it  would  reveal  hypermotility  if 
present. 

BARIUM  MEAL  TECHNIQUE 

The  barium  meal  technique  differs  slightly  from  the  one  mentioned  in 
a  previous  communication  ^  in  that  the  patients  are  examined  more  fre- 
quently. The  examination  was  mainly  roentgenoscopic.  However,  plates 
were  made  at  frequent  intervals  in  many  cases,  in  order  to  check  or 
clarify  doubtful  observations.  For  the  thirty-six  hours  prior  to  the  in- 
gestion of  the  barium  meal  usually  given  at  9  a.  m.  the  patient  abstained 
from  the  use  of  any  laxative.  Breakfast  was  permitted.  The  ingestion 
of  the  barium  meal  was  observed  roentgenoscopically.  Following  the  in- 
gestion, examinations  were  made  at  two  hour  intervals  for  the  next 
ten  hours  or  oftener  if  the  case  warranted  it.  Dinner  was  omitted.  The 
patient  was  then  examined  every  twenty-four  hours  until  there  was  a 
complete  elimination  of  the  barium.  In  some  cases  of  marked  constipa- 
iton  the  patient  took  a  laxative  after  the  seventy-second  hour  examina- 
tion.    This  was  done  to  give  relief. 

RESULTS  OF  BARIUM  MEAL  STUDY 

Immediately  following  the  ingestion  of  the  barium  meal  nothing  of 
importance  was  observed  in  any  of  the  cases.  The  different  types  of 
the  stomachs  varied  from  hypertonic  to  atonic  and  the  position  (height) 
was  also  a  very  variable  factor.  In  some  of  the  cases  extreme  ptosis 
was  observed.  The  cap  or  first  portion  of  the  duodenum  was  seen  at  this 
examination  or  the  next  in  practically  all  the  cases. 
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the  .uestion'of  t.berc":::^^;e':^^.  th^^L^ t'L^Tf  *f "  "■^'^'  °" 
ously  recorded  ^  we  had  nhc^,^,o^         i    j  ^  °^  ^"^  ^^ses  previ- 

■apparently  locahed  stasis  an"  diSmt^  segmentation  of  the  ileum'with 
the  present  series  of  roune  cases      Th!!'  f  '™'  '"'^^  °^"'"''^  » 

deserve  further  and  closer  study  '"'"■f^tat.ons,  it  would  seem, 

w.' V™:  lb:ef::tCi^ef.^:?yit°"t:^^^^^^^^^   ^'  'n^'^-^'*- 

that  gastric  retention  urr„rrJ  ,  ,        >tnpression  was  formed 

provfd  intes,  nal  tuberculo   s  tZMT""'  '"  "^"f"'^  ^"'^^^^^  ^™™ 

sixth  to  the  ninth  hour  wfth  more  fr.n^.  k  '  ^^^"^'"^^ions  from  the 
cases,  for  durin..  this  neTi^d  T  r  ^^  ,  °^.''^^''^^^  in  the  suspicious 
culous  colitis  c^nTr^ZX^^^^^^^^^  of Uer- 

contribute  materially  to  the  Lai  d  agno  is  In  8.  ca^r'  °''''  '"''''' 
no  definite  filling  defect<^  wer.  nhc  ^  °'!'-  ^^"  ^3  cases  (93.25  per  cent.) 

if  enough  bari.fm'h:d"re::h:;      r  itTs t  o^'fiT'tn'm  °Vf  =t" 

r:  ;:;e'Lr,:L-™z:tf  ■'-'^-f  °«-» "imixt^n 

cecum  and  ascend  n-^'colonh  T"'  ""^'  '"  "^''  *=  excitability  of  the 
.0  eliminate  the  bar"™  it  co'Lin?;r°  tI"""''  '.''^  P°"'™  °'  *=  bowel 

paip^on.  The  atte:;:r:r:tasrst:::esst^  t  r;rrs 
xr  iir^^hgh:  i™::a;;orr''v'  -^^^^^  sufferin/from  tut;' 

cecum.  Complet;  e  Mna  Tlf  K  ^  ^  ^  P""°"  ''''"'^'  ""P'^'"?  »«  *e 
varying  timrbetwe  n  twent    /         ""^  °'™"'=''  '"  *■=  "<>g"i™  <=^^es  at 

b"i£:^i£-5'-F:--^^^^ 

betweenlTCy-eJfc^  T^n^lt t^,  *=  ^"'""  ---'^ 

-Shir"  bfeLnft'cec'^r  T1^  "V^'^^y  ''«"^"'  P-"- 
(sixth  to  eighth  h„,r        1,  ascendmg  colon  shadow  at  that  time 

had  PaSe?o^Sdry'd"ef™i;Vfinmr:?l''"™'"  '°  '^"  '""^  ^^'" 
considerable  barium  beyond    hi    ooint^T     t  ^u  *■"  °'=™"'=''  "'">' 
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twenty-four  hours,  and  hoping  that  the  ingestion  of  carmine  would 
throw  further  Hght  on  the  question  of  hypermotiUty  in  tuberculosis  colitis, 
we  started  to  examine  routinely  80  cases  at  the  Trudeau  Sanatorium. 

CARMINE  TEST  TECHNIQUE 

To  determine  the  motility  of  the  gastro-intestinal  tract,  eight  hours 
following  the  last  defecation  the  patient  was  given  two  carmine  capsules 
(5  grains  each)  following  which  he  noted  the  appearance  and  disappear- 
ance of  the  carmine  in  the  stools.  No  modifications  were  made  in  the 
patients'  daily  routine  other  than  that  they  were  to  abstain  from  the  use  of 
any  laxative. 

RESULTS  OF  CARMINE  TEST 

In  50  cases  (62.5  per  cent.)  the  carmine  appeared  in  the  stools  be- 
tween the  eleventh  and  eighteenth  hour,  occurring  most  frequently  at  the 
sixteenth  hour  (16  cases).  The  time  of  appearance  of  the  30  remain- 
ing cases  varied  between  eight  and  sixty-four  hours.  The  time  of  dis- 
appearance varied  between  twelve  and  one  hundred  and  thirty-five  hours, 
complete  elimination  occurring  in  34  of  the  cases  (42.5  per  cent.)  between 
the  thirty-fifth  and  forty-ninth  hour.  In  5  cases  the  carmine  was  re- 
corded as  having  disappeared  in  less  than  twenty-four  hours.  Of  these 
only  2  were  diagnosed  as  having  tuberculous  colitis.  As  far  as  the  "  time 
of  appearance  "  is  concerned  no  important  features  were  brought  out. 

It  would  seem  from  the  above  that  the  time  of  appearance  of  the  car- 
mine which  occurred  in  50  of  the  cases  (62.5  per  cent.)  between  the 
eleventh  and  eighteenth  hours  was  the  result  of  taking  the  carmine  at  a 
specified  time,  namely  eight  hours  after  the  last  defecation,  whereas  the 
time  of  disappearance  was  not  so  well  controlled. 

SUMMARY 

In  this  series  of  89  consecutive  routine  examinations  tuberculous 
colitis  was  diagnosed  as  positive  in  4  and  as  doubtfully  positive  in  2. 
Thirteen  per  cent,  of  the  patients  at  the  Trudeau  Sanatorium  are  dis- 
charged unimproved. 

The  use  of  carmine  is  of  no  help  in  determining  the  presence  of  hyper- 
motility  in  tuberculous  colitis. 
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DISCUSSION  ON  PAPER  BY  DR.  BROWN,  MR. 
SAMPSON  AND  DR.  HEISE 

Dr.  Brown:  It  may  be  of  interest  to  some  of  you  here  if  I  go  over 
some  of  these  charts  a  bit  more  in  detail.  It  is  very  important,  of  course, 
to  note  the  hour  at  which  these  plates  are  made.     These  diagrams  are 
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drawn  directly  from  plates.  You  will  see  the  barium  meal  in  the  ter- 
minal ileum  and  a  little  bit  in  the  ascending  colon  at  the  sixth  hour.  At 
the  end  of  twenty-four  hours,  there  is  still  some  in  the  ascending  colon ; 
the  transverse  colon  contains  some  as  well  as  the  sigmoid  and  rectum. 
The  enema  is  administered  at  the  height  of  about  twelve  inches.  You 
will  note  that  the  cecum  is  the  widest  part  of  the  large  bowel  with  the 
exception  of  the  sigmoid  and  rectum.  You  will  notice  that  in  seven 
hours,  the  ascending  colon  and  cecum  are  fairly  well  filled.  At  eight  and 
one-half  hours,  some  of  the  barium  has  advanced  towards  the  sigmoid 
and  rectum,  but  at  twenty-four  hours  there  is  still  some  in  the  ascend- 
ing colon  as  well  as  elsewhere.     Negative  in  normal  cases. 

In  the  positive  cases  that  we  have  represented  here,  you  will  notice  a 
very  different  thing.  This  case  is  one  that  has  recently  come  to  us 
and  was  operated  upon.  I  think  Dr.  Archibald  could  tell  us  the  extent 
of  the  pathological  changes  in  this  case.  At  the  end  of  six  hours  the 
barium  meal  has  advanced  so  that  the  head  of  the  meal  is  in  the  sigmoid 
and  rectum ;  and  at  the  end  of  seven  hours  there  is  still  some  there, 
but  you  will  notice  that  there  is  an  absence  of  shadow  in  the  ascending 
colon  and  in  most  of  the  transverse  colon,  too.  You  will  note  that  when 
we  gave  the  enema,  the  bowel  wall  is  jagged  in  appearance,  and  the 
ascending  colon  and  cecum  retain  none  of  the  barivmi  meal. 

The  second  was  one  of  the  first  cases  we  had,  and  you  will  notice  a 
filling  defect  with  spasm  in  the  cecum  and  ascending  colon.  This  case 
was  operated  on  and  was  found  to  have  an  ulcerative  colitis  in  the  loca- 
tion of  the  hepatic  flexure,  tuberculous  in  nature.  In  this  case,  in  six 
hours  (you  will  notice  that  all  of  these  contain  some  of  the  barium  in 
the  stomach  which  is  not  a  normal  condition)  there  is  a  bit  of  barium 
in  the  ascending  colon  and  still  some  barium  in  the  ileum.  We  repeated 
this  picture  time  and  time  again,  and  at  the  end  of  twenty-four  hours 
the  colon  was  always  completely  empty. 

The  third  was  another  case  in  which,  at  six  hours,  the  ascending  colon 
and  transverse  colon  are  not  well  filled.  I  might  say  that  all  of  these, 
of  course,  had  been  operated  upon.  This  patient  had  an  excision  of  the 
tuberculous  area.  The  next  patient  who  was  operated  on  had  had  the 
appendix  removed,  and  the  surgeon  saw  extensive  tuberculosis  throughout 
the  ascending  colon,  but  he  removed  only  the  appendix  and  then  wanted 
to  operate  on  the  patient  again.  The  patient  changed  his  mind  and  went 
down  to  the  mountains  of  North  Carolina  and  gained  forty  pounds. 
We  took  a  picture  about  a  year  later  which  showed  that  he  was  progress- 
ing toward  recovery  without  any  definite  operation  for  excision  of  his 
tuberculous  area. 

These  are  selected  cases ;  they  are  not  routine  cases.  No  one  knows 
to-day,  we  feel,  when  tuberculosis  of  the  intestines  begins.  There  is  a 
great  deal  said  about  it.  We  know  that  it  begins  without  symptoms, 
but  we  don't  know  when  it  does  begin,  and  the  only  method  that  we 
have  of  diagnosing,  as  far  as  we  can  do  it  ourselves,  is  by  this  roent- 
genologic method.     We  have  studied  324  negative  cases,  1 16  positive  and 
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59  questionable  cases.  Seven  of  these  were  operated  on.  Some  of  our 
confreres  in  Saranac  Lake  do  not  accept  what  we  beheve,  in  a  good- 
natured  way,  of  course,  and  they  try  to  catch  us  on  diagnosis.  We  are 
glad  to  have  them  do  it  because  we  wouldn't  want  you  to  feel  that  we 
operated  on  seven  people  when  they  didn't  need  it. 

May  I  say  that  in  one  case  (I  will  take  all  the  blame  for  it)  we  tried 
to  interpret  a  filling  defect  in  the  transverse  colon.  This  method  does 
not  apply  except  in  the  proximal  half  of  the  colon.  If  you  go  beyond  that 
you  are  likely  to  make  a  mistake.  The  figures  look  pretty  bad,  but  they 
were  perhaps  not  so  bad  after  all ;  they  wouldn't  look  that  way  to-day 
because  we  now  have  much  stricter  indications  for  operation. 

Dr.  Charles  L.  Minor,  Asheville:  I  cannot  discuss  this  paper  much 
because  I  have  had  but  little  experience  in  studying  my  intestinal  cases 
this  way.  I  have,  however,  had  the  pleasure  of  going  up  to  Saranac 
Lake  and  watching  the  work  of  Dr.  Brown,  Dr.  Heise  and  Mr.  Sampson. 
1  want  to  congratulate  the  profession  on  having  men  like  these  doing 
work  of  this  sort.  I  have  been  working  on  tuberculosis  for  years,  and 
as  we  all  know,  intestinal  tuberculosis  is  a  dreadful  nolo  mc  tangcre.  In 
the  large  majority  of  cases  it  means  death. 

Some  time  ago  some  one  asked  me  what  I  thought  were  important 
lines  of  investigation  in  tuberculosis,  and  among  others,  and  almost  first, 
I  mentioned  some  definite  thing  to  do  in  the  diagnosis  and  treatment  of 
this  form  of  the  disease. 

The  results  obtained  by  these  men  are  splendid;  even  if  they  cannot 
substantiate  in  the  future  everything  they  are  hoping  for,  it  is  a  great 
advance.  It  does  credit  to  the  institution  for  which  they  work ;  it  does 
credit  to  them,  and  I  am  glad  the  National  Association  can  have  such 
papers  presented. 

Dr.  Edward  Archibald,  Montreal:  The  paper  of  Dr.  Brown  and  Mr. 
Sampson  is  of  particular  interest  to  myself  in  that  it  adds  a  good  deal 
to  our  knowledge  of  a  subject  in  which  Dr.  Pirie  and  I  had  a  hand  at  the 
start  some  years  ago.  In  this  country,  at  least,  the  credit  of  discovering 
the  location  of  the  intestinal  hurr}^  in  the  diarrhoea  of  intestinal  tuber- 
culosis belongs  to  Pirie,  the  roentgenologist  of  the  Royal  Victoria  Hos- 
pital in  Montreal.  But  to  Dr.  Brown  belongs  the  credit  of  having  seized 
upon  the  idea,  and,  with  the  able  assistance  of  Mr.  Sampson,  of  having 
worked  out  in  a  very  large  number  of  cases  the  various  modalities  of 
the  phenomenon  of  hypermotility  so  characteristic  of  the  disease  in  the 
large  bowel.  In  this  and  in  other  studies,  he  has  been  able  to  add  a 
number  of  new  points  to  our  previous  knowledge  and  to  put  the  whole 
subject  on  a  thorough  basis. 

The  principle  established  by  Pirie  was  that  the  caecum  when  affected 
by  tuberculous  ulceration  always  refuses  to  hold  the  barium,  or  holds  it 
imperfectly.  It  passes  it  on  immediately.  In  advanced  cases  there  is, 
besides,  an  actual  diminution  of  capacity,  from  chronic  inflammation. 
The  result  in  the  x-ray  picture  is  total  lack  of  filling  or  defective  fill- 
ing of  that  part  of  the  bowel.     So  definite  was  the  picture  resulting  that 
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we  felt  justified,  after  operative  experience,  in  saying  that,  if  the  caecum 
filled  normally,  tuberculosis  was  not  present.  Later  experience,  accumu- 
lating since  1913,  showed  that  this  principle  held  good  for  other  parts  of 
the  colon  as  well,  but  did  not  hold  good  for  the  small  bowel. 

In  Montreal,  where,  through  the  kindness  of  my  friends  in  Saranac 
Lake,  Ste.  Agatha,  and  Gravenhurst,  I  have  had  the  opportunity  of 
examining  by  the  x-rays  and  then  of  operating  upon  a  considerable 
number  of  cases  (about  sixty  up  to  date),  it  has  been  possible  to  con- 
trol verj'  accurately  our  x-ray  diagnosis.  The  knowledge  gained  in  this 
way,  to  be  brief,  has  confirmed  the  statements  which  you  have  heard  in 
Dr.  Brown's  paper.  One  or  two  points  I  might  emphasize.  In  doubtful 
cases,  it  is  important  to  screen  or  to  plate  at  short  intervals  from  the 
fourth  or  fifth  hour  on  to,  say,  the  tenth  or  eleventh;  because  a  slight 
or  partial  filling  defect  has  to  be  repeated  in  several  views  before  it  can 
be  accepted  as  evidence  of  ulceration.  Hypermotility  alone,  without 
this  evidence  of  impaired  filling,  is  insufficient  for  the  diagnosis  of  tuber- 
culous disease.  Secondly,  one  must  be  sure  that  the  barium  given  is 
sufficient  to  fill  out  the  colon  properly  and  show  its  contours.  Our 
routine  is  to  give  the  barium  in  milk  at  five  a.m.;  to  begin  the  x-ray 
examination  at  ten  or  a  trifle  later;  and  at  that  time  to  give  a  second 
barium  meal  to  serve  as  a  control.  We  then  have  ample  opportunity 
during  the  day  to  follow  the  first  meal  through  the  transverse  and  lower 
colon,  and  to  observe  the  caecum  again  when  filled  by  the  second  meal. 

The  paper  opens  a  wide  vista,  suggests  many  possibilities ;  but  chiefly, 
perhaps,  the  possibility  of  early  diagnosis  and  of  consequent  early  opera- 
tion ;  with  which  goes  the  hope  of  cure  in  place  of  our  old  pessimism. 
Whatever  surgery  may  accomplish  in  this  direction  in  the  future,  it  may 
be  said  that  it  will  be  due  in  large  part  to  Dr.  Brown's  initiative.  It 
was  he  who  in  conversation  suggested  to  me,  years  ago,  the  idea  of  short- 
circuiting  the  bowel  in  order  to  give  the  diseased  portion  rest.  This  re- 
cent work,  along  x-ray  lines,  gives  us  another  stepping-stone. 

One  other  point.  Operation  has  taught  us  something  in  prognosis. 
A  certain  number  of  the  cases  have  been  opened  and  closed  as  being  in- 
operable. Of  these,  some  are  holding  their  own,  or  even  improving, 
from  one  to  two  years  later.  The  next  ten  years  will  be  full  of  interest 
with  regard  to  this  subject,  and  not  least  in  the  matter  of  prognosis. 

To  conclude  I  would  like  to  refer  to  two  recent  cases  which  are  very 
good  examples  of  the  value  of  x-rays  as  a  means  of  early  diagnosis. 
They  were  sent  down  by  Dr.  Parfitt  of  Gravenhurst.  Dr.  Crombie's  x-ray 
examination  had  shown  hypermotility  in  the  right  colon  and  definite  ir- 
regularity in  the  picture  of  the  caecum.  Their  clinical  signs  were  so 
slight  that  without  the  x-rays  they  would  have  been  put  down  to  the 
ordinary  dyspepsia  so  common  in  sanatorium  patients.  It  should  be 
emphasized  that  there  was  no  diarrhoea,  and  it  should  be  remembered 
that  there  is  a  pre-diarrhoeic  stage  in  colonic  tuberculosis.  These  two 
patients  were  operated  on ;  the  right  colon  was  resected  in  both  with 
apparent  eradication  of  the  whole  disease,  and  they  went  home  in  three 
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weeks  with  entire  relief  from  their  symptoms,  a  rehef  which  has  now 
persisted  some  two  or  three  months.  Early  diagnosis  of  this  sort,  lead- 
ing to  early  eradication  of  the  disease,  is  the  goal  towards  which  we 
must  strive,  and  the  paper  of  Dr.  Brown  and  Mr.  Sampson  that  you 
have  heard  to-day  is  a  definite  help  on  that  road. 

Dr.  Minor:  In  giving  credit  to  Dr.  Brown  and  Mr.  Sampson  and 
Dr.  Heise,  I  did  not  know  that  I  was  doing  an  injustice  to  Dr.  Archi- 
bald. I  regard  Dr.  Archibald  as  a  skilled  surgeon,  and  did  not  know  he 
was  a  pioneer  in  this  work. 

Dr.  Heise :  Mr.  Sampson  has  asked  me  to  close  the  discussion.  There 
is  nothing  to  add  to  what  has  been  said,  with  probably  one  or  two  ex- 
ceptions which  are  in  the  line  of  diagnosis,  and  probably  also  in  the  re- 
lation of  the  colitis  to  the  pulmonary  lesion.  It  has  been  Dr.  Brown's 
and  Mr.  Sampson's  experience  that  positive  lesions  in  the  intestines 
form  but  a  small  part  of  the  incipient  group,  but  positive  lesions  increase 
in  frequency  as  the  pulmonary  lesions  progress.  Moderately  advanced 
cases  compose  the  higher  frequency  of  the  postive  cases,  and  the  far  ad- 
vanced the  highest  frequency.  The  far  advanced  cases  are  almost  as 
likely  to  have  colitis  as  not  to  have  it.  It  is  very  striking  to  see,  in  this 
routine  examination  and  also  in  selective  examinations  that  we  have  done 
at  the  sanatorium,  a  class  of  individuals  who  have  this  intestinal  tuber- 
culosis, that  is,  colitis,  and  who  weigh,  let  us  say,  on  an  average  of  200 
to  202  pounds  during  their  stay  at  the  sanatorium,  and  with  absolutely 
no  symptom  of  activity  of  the  pulmonary  lesion.  These  cases  may 
progress  favorably,  from  every  indication  we  have,  towards  improvement, 
gaining  in  weight  and  being  able  to  be  up  on  their  feet,  exercising  quite 
vigorously  without  the  least  symptom  of  their  colitis.  Nevertheless,  con- 
secutive examinations  will  show  the  lesion  to  be  present. 

Dr.  Archibald  has  mentioned  the  fact  that  the  disease  itself  is  apt 
to  be  remittent.  I  have  had  the  pleasure  of  having  him  in  consultation 
on  a  case  which  shows  this  to  a  remarkable  degree.  The  case  had 
remissions  of  diarrhoea  at  periods,  with  about  four  months'  intervals. 
The  patient  would  have  the  intestinal  pains  for  about  three  months,  then 
they  would  disappear  for  about  four  months,  and  then  recur. 

There  is  one  striking  thing  which  has  been  brought  out  in  the  routine 
examinations  so  far.  Of  course,  we  do  not  accept  this  conclusion  as 
definite,  because  the  number  of  cases  has  been  too  limited ;  nevertheless, 
where  we  have  no  increase  of  cough  or  expectoration,  or  where  there 
is  what  we  might  term  a  mild  form  of  hectic  fever  with  the  cough  and 
expectoration  absent,  but  with  some  gastric  disturbance,  we  can  be  quite 
sure  that  that  patient  has  a  colitis.  As  I  say.  the  number  of  cases  has 
not  been  sufficient  to  make  this  a  definite  conclusion,  but  I  personally 
feel  it  will  hold  true  as  the  numbers  increase. 
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By  H.  J.  CoRPER,  M.D.,  Saling  Simon,  M.D.,  and  O.  B.  Rensch,  M.D. 

Denver 

The  treatment  of  pulmonary  tuberculosis  by  means  of  artificial  pneumo- 
thorax has  a  well  established  place  in  clinical  therapeusis.  Nevertheless 
the  study  of  the  effects  of  artificial  pneumothorax  upon  experimental 
tuberculosis  seems  to  have  escaped  the  attention  until  a  very  recent  period 
as  a  study  of  the  literature  indicates.  Historically^  the  conception  of 
artificial  pneumothorax  as  a  therapeutic  procedure  dates  back  about  one 
hundred  years  when  James  Carson  reported  in  182 1  physiological  experi- 
ments in  which  he  measured  the  pressure  which  balances  the  elasticity 
of  the  lung  and  suggested  compression  as  a  secure,  simple  and  complete 
remedy  of  suppurative  lesions  or  cavities  of  this  organ  although  he  never 
practically  applied  it.  Ramadage  some  years  later,  however,  tried  this 
procedure  on  a  patient  with  ulcerous  phthisis  with  apparent  success  but  his 
views  attracted  no  notice  at  that  time.  With  the  advent  of  antiseptic 
surgery  Cayley  in  1885  tried  to  cure  a  severe  pulmonary  hemoptysis  by 
producing  lung  collapse,  with  success.  His  report  was  well  received  and 
had  his  technique  been  better  the  collapse  method  would  probably  have 
progressed  more  rapidly  at  that  time.  Adams  in  1887  in  England, 
Spath  in  1888  in  Germany  and  Herard  in  1881  wrote  to  the  eflFect  that 
curative  influences  occurred  in  tuberculous  cavities  of  the  lung  as  a  re- 
sult of  spontaneous  hydropneumothorax.  Potain  in  1885  to  1888  de- 
liberately injected  sterilized  air  into  the  pleural  cavity  in  three  cases  of 
spontaneous  pneumothorax  with  liquid  effusion  to  maintain  immobiliza- 
tion. He  also  accurately  measured  the  intrapleural  pressure  and  con- 
stantly referred  to  the  possibility  of  curing  phthisis  by  artificial  pneumo- 
thorax, but  he  found  no  followers.  Forlanini's  first  papers  in  1882  dealt 
with  the  dependence  of  ulcerative  processes  in  the  lung  upon  mechanical 
causes  and  showed  that  pleural  eflfusion  or  spontaneous  pneumothorax 
often  results  in  an  arrest  of  the  phthisical  process.  In  1888  he  for  the 
first  time  injected  air  into  a  pleural  efifusion  and  not  until  1894  did  he 
publish  his  first  two  cases  of  artificial  pneumothorax.  He,  however, 
had  no  followers  and  then  kept  silent  until  1906.  In  1898  J.  B.  Murphy 
contributed  to  this  subject  and  presented  his  paper  giving  his  arguments 
in  favor  of  compressing  the  lungs  for  tuberculosis  and  the  methods  by 
which  such  pulmonary  quiescence  or  collapse  could  be  obtained,  the 
intrapleural  injection  of  gas  or  fluid  being  the  preferable.  He  tried  this 
on  five  cases,  two  failing  on  account  of  pleural  adhesions,  and  the  other 
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three  giving  excellent  results.  The  following  year  Lemke,  a  pupil  of 
Murphy's,  reported  53  cases  treated  with  intrapleural  injections  of 
nitrogen.  Murphy,  fully  convinced  of  the  scientific  value  of  pneumo- 
thorax, persistently  refused  to  use  it  because  it  would  take  him  out  of 
surgery  into  medicine.  However,  Murphy's  and  Lemke's  labors  attracted 
the  attention  of  Brauer  at  Marburg  and  it  was  through  Brauer's  impulse 
that  compression  therapy  has  become  a  rational  and  methodical  pro- 
cedure. Brauer  and  his  pupils  have  also  contributed  largely  to  the 
scientific  understanding  of  the  effect  of  pneumothorax. 

From  a  study  of  the  literature  there  seems  to  be  a  general  uniformity 
of  opinion  regarding  the  resultant  effect  of  the  pneumothorax  upon  the 
diseased  lung  and  it  is  usually  conceded  to  be  of  an  inhibitory  nature,  al- 
thought  the  details  of  the  mechanism  of  this  action  are  somewhat  open 
to  discussion.  Anatomical  studies  of  the  effect  of  pneumothorax  upon 
tuberculous  lungs  are  few  and  usually  are  open  to  question  as  to  their 
interpretation.  In  most  cases  there  is  pointed  out  a  tendency  to  the  pro- 
duction of  fibrous  tissue  in  the  compressed  lungs  with  a  collapse  and  heal- 
ing of  cavities.  Graetz,^  as  a  result  of  the  histological  study  of  three 
cases  in  which  compression  had  been  produced,  concludes  that  rest 
of  the  tuberculous  lung  causes  a  quiescence  of  the  tuberculous  process 
with  subsequent  healing  which  appears  as  an  encapsulation  of  the  caseous 
areas  and  an  organization  of  the  pneumonic  areas.  The  stimulation  to 
connective  growth  has  its  explanation  in  the  stasis  in  the  lymph  circula- 
tion and  the  resultant  diminished  resorption  of  the  tuberculous  toxins. 
Warnecke  ^  studied  a  case  carefully  histologically  and  found  that  the  col- 
lapsed lung  tended  toward  a  diffuse,  chronic  induration  or  cirrhosis, 
while  the  other  lung  in  contradistinction  was  affected  with  a  progressive 
type  of  the  disease.  He  concludes  that  artificial  pneumothorax  therapy 
produces  a  favorable  influence  upon  pulmonary  tuberculosis  from  a 
pathological  anatomical  view  point.  Kistler"*  like  Warnecke  saw  the 
lymph  vessels  enlarged  in  their  sections  and  beheves  lymph  stasis  plays  an 
important  part  in  the  healing.  Warnecke  cites  Forlanini  as  giving  an  in- 
teresting observation  indicating  that  in  a  well  compressed  lung  no  fresh 
tubercles  could  develop.  He  saw  a  case  of  miliary  tuberculosis  which 
involved  the  entire  non-compressed  lung  while  the  collapsed  parts  of  the 
other  lung  remained  free  from  disease.  Shingu  ^  studied  experimentally 
by  histological  methods  the  fate  of  carbon  particles  inhaled  before  and 
after  artificial  pneumothorax  and  hydrothorax  in  rabbits.  He  found  that 
in  control  animals  the  carbon  was  uniformly  distributed,  slight  differ- 
ences, however,  being  discernible,  the  right  lung  being  somewhat  more 
pigmented  than  the  left  and  the  upper  more  than  the  middle  or  lower 
lobes.  If  the  carbon  was  inhaled  before  compression  the  uncollapsed 
lung  was  found  lighter  than  the  collapsed  and  contained  less  carbon. 
He  concludes  that  the  respiring  lung  has  freed  itself  of  the  carbon  through 
the  bronchi  while  this  was  impossible  in  the  collapsed  lungs.  The 
bronchial  glands  were  the  same  on  both  sides.  If  pneumothorax  was 
first  performed  and  then  carbon  inhaled  the  completely  collapsed  lung  was 
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free  from  it ;  if  only  partially  collapsed  it  contained  some,  but  the  normal 
lung  contained  most  of  it.  He  calls  attention  to  and  only  draws  reserved 
conclusions  from  these  experiments,  especially  regarding  tuberculosis,  and 
points  out  that  tubercle  bacilli  may  be  retained  in  the  lung  in  collapsing 
and  would  thus  make  possible  an  increase  in  the  number  sent  through 
the  lymphatics  to  the  glands ;  but  on  the  other  hand  this  may  be  counter- 
balanced by  the  respiratory'  rest  which  inhibits  a  further  output  of  bacilli 
into  the  air  passages,  and  the  action  of  the  lymph  stasis  which  hinders 
propulsion.  He  points  out  that  in  tuberculosis  the  expiration  of  tubercle 
bacilli  is  of  little  significance  compared  with  the  inhibition  of  development 
of  the  bacilli  upon  which,  to  so  great  extent,  healing  is  dependent. 

In  order  to  determine  whether  there  is  any  difference  between  the  blood 
content  of  collapsed  and  normal  lungs  Bruns  '^  studied  this  in  rabbits 
in  which  he  produced  both  closed  and  open  pneumothorax.  In  open 
pneumothorax  he  examined  the  lungs  in  from  ten  seconds  to  ten  minutes 
after  the  procedure,  and  the  closed  pneumothorax  cases  were  examined 
up  to  92  days  after  compression.  He  found  in  open  pneumothorax  that 
the  collapsed  lung  contained  both  relatively  and  absolutely  less  blood  than 
the  normal  of  the  same  animal  and  this  also  held  true  in  closed  pneumo- 
thorax. He  also  found  a  connective  tissue  increase  in  the  collapsed  lungs 
and  concludes,  "  So  wird  der  Pneumothorax  bei  Menschen  nicht  niir 
durch  Ruhigstellung  der  erkrankten  Lunge  die  Heiltendena  fordcrn;  es 
tvird  auch  die  Atelektase  "ur  Bindegcivchsvermehrung  im  Lnngengezvebe 
fiihren  und  dadurch  die  abkapselung  tubcrkuloser  Herde  unterstiitsen 
welche  Grdtz  hauptscichlich  der  verlangsamung  der  lymphzirkulation  und 
damit  der  verminderten  Resorption  von  Tuberknlosen  Toxincn  zus- 
chreibt."  In  dogs,  goats  and  rabbits  he  also  found  an  enlargement  of 
the  right  ventricle  as  a  result  of  artificial  pneumothorax.  In  an  elaborate 
study  of  the  circulation  of  the  lung  with  the  aid  of  his  lung  plethysmo- 
graphic  method  Cloetta  '  was  unable  to  arrive  at  conclusions  indicating 
that  there  was  a  diminished  circulation  in  the  compressed  lung.  He  re- 
peated Bruns'  experiments  and  could  not  find  that  the  compressed  lung 
contained  less  blood  than  the  inflated  in  the  inspiratory  phase.  He  also 
points  out  that  if  the  compressed  lung  did  contain  less  blood  than  the 
inflated  it  would  not  indicate  that  the  circulation  through  it  was  lessened. 
All  his  experiments  seemed  to  indicate  if  anything  a  better  circulation 
through  the  compressed  lung.  He  points  out  the  differences  between  the 
circulation  of  inspiratory  and  expiratory  phases  (the  latter  being  greater) 
and  its  effect  upon  the  carotid  pressure.  Microscopical  evidence  obtained 
by  him  not  only  corroborated  the  functional  and  chemical  studies  but 
guaranteed  the  reliability  of  the  entire  plethysmographic  method.  It  is 
rather  interesting  that  the  effect  of  pneumothorax  upon  experimental 
pulmonary  tuberculosis  should  not  have  been  studied  at  an  earlier  date  but 
no  reference  was  found  in  the  literature  indicating  that  such  investiga- 
tions had  been  carried  out  until  that  reported  by  Shaw  ^  in  1919.  His 
experiments  are  rather  scanty,  being  performed  on  five  rabbits,  and  they 
lead  him  to  the  conclusion  that  the  collapsed  lung  was  more  involved 
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with  tuberculosis  after  either  intravenous  or  intratracheal  injection  of 
tubercle  bacilli.  The  first  animal  with  artificial  pneumothorax  of  the 
left  side  received  tubercle  bacilli  intravenously  and  was  killed  17  days 
later  when  the  left  lung  was  found  to  be  tuberculous,  while  the  remain- 
ing organs  were  normal ;  the  second  animal  with  artificial  pneumothorax 
of  right  side,  received  an  intratracheal  injection  of  tubercle  bacilli  and 
five  days  later  on  section  revealed  miliary  tubercles  throughout  the  lower 
lobe  of  the  left  lung,  the  rest  of  the  animal  was  normal ;  the  third  animal 
without  compression  received  tubercle  bacilli  intravenously  and  eight  days 
later  on  section  revealed  miliary  tubercles  "  throughout  both  lower  lobes  "  ; 
the  fourth  animal  with  right  pneumothorax  was  given  an  intravenous  in- 
jection of  tubercle  bacilli  and  20  days  later  on  section  revealed  caseous 
areas  in  the  middle  and  inferior  lobes  of  the  right  lung  (this  lung  still 
being  collapsed),  the  other  organs  were  normal;  a  duplicate  of  animal 
No.  4  revealing  seven  days  after  infection  a  number  of  miliary  tubercles 
in  the  right  lung.  If  these  observations  of  Shaw's  with  findings  so  op- 
posite to  the  general  conception  on  the  efifect  of  compression  upon  pul- 
monary tuberculosis  are  true  they  certainly  would  contraindicate  the  use 
of  artificial  pneumothorax  especially  in  early  cases  and  probably  in  all 
cases,  and  for  this  reason  a  repetition  and  more  elaborate  investigations 
seemed  justified.  In  the  experiments  to  be  reported  rabbits  were  used 
exclusively  since  of  all  the  usual  laboratory  animals  available  they  were 
best  suited  for  the  production  of  either  a  one-sided  pneumo-  or  hydro- 
thorax,^  and  by  the  intravenous  injection  of  a  uniform  emulsion  of  viru- 
lent human  tubercle  bacilli  an  exclusive  and  uniform  pulmonary  tuber- 
culosis could  be  produced  in  them.  They  were  also  desirable  in  this  case 
since  Shaw  carried  out  his  experiments  on  rabbits.  The  experiments  to 
be  reported  were  divided  into  two  sets :  in  the  first  set  pneumothorax  was 
produced,  either  left  or  right  sided,  by  the  injection  of  from  75  to  100  cc. 
of  nitrogen,  dependent  upon  the  size  of  the  animal,  with  a  resultant 
final  positive  manometric  reading  (water)  up  to  about  +6  cm.;  in  the 
second  set  hydrothorax  was  produced  by  the  injection  of  from  75  to  85 
cc,  dependent  upon  the  size  of  the  animal,  of  sterile  7  per  cent,  acacia 
in  physiologic  saline  solution.  In  the  pneumothorax  set  there  were  8 
control  rabbits  in  which  no  collapse  was  produced;  16  rabbits  all  collapsed 
24  hours  before  intravenous  injection  of  the  tubercle  bacilli  —  8  on  the 
right  side  and  8  on  the  left  side;  16  rabbits  given  an  intravenous  injec- 
tion of  tubercle  bacilli  and  24  hours  afterwards  8  were  collapsed  on  the 
right  side  and  8  on  the  left  side.  The  hydrothorax  set  was  identical 
with  this  except  that  there  were  only  three- fourths  as  many  animals  in 
the  set.  All  of  the  rabbits  received  by  intravenous  injection  0.5  mgm. 
of  a  virulent  culture  No.  1851  of  human  tubercle  baciUi  in  3  cc.  of  o.g 
per  cent.  Na.Cl.  solution,  made  into  a  uniform  emulsion  according  to  the 
method  previously  described  by  one  of  us  "  and  used  in  virulence  tests. 
The  animals  were  killed  at  definite  intervals  (10,  19,  28  and  37  days  in 
the  case  of  pneumothorax ;  10,  20  and  30  days  in  the  case  of  hydro- 
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thorax)  after  infection,  when  the  distribution  and  character  of  the  lesions 
was   carefully   observed. 

PROTOCOLS 

The  Effect  of  Pneumothorax  Induced  Before  and  After  Infection 
Upon  the  Distribution  and  Type  of  Tuberculosis  in 
the  Rabbits'  Lungs 

All  the  animals  in  this  set  were  infected  by  the  intravenous  injection  of 
a  uniform  emulsion  of  virulent  human  tubercle  bacilli  (0.5  mgm.  in  3 
cc.  of  0.9  per  cent,  sodium  chloride  solution),  culture  185 1. 

Animals  Killed  10  Days  after  Infection 

Controls. 

Rabbit    No.    i.     Uniform    distribution    of    (pin    point)    translucent 

miliary  tubercles  throughout  both  lungs. 

Rabbit  No.  2.     Findings  identical  to  rabbit  No.  i. 

Right-sided  Compression  before  Infection. 

Rabbit  No.  3.  A  marked  right-sided  pneumothorax  was  found  by 
fluoroscopy  shortly  after  compression.  The  animal  was  infected  24 
hours  after  primary  compression.  A  refill  of  nitrogen  was  made 
five  days  later.  On  section  the  right  lung  was  compressed  and  there 
was  a  uniform  distribution  of  (pin  point)  miliary  tubercles  through- 
out both  lungs.  Rabbit  No.  4.  An  exact  duplicate  of  rabbit  No.  3 
revealed  on  section  a  slight  compression  of  the  right  lung  and  a  uni- 
form distribution  of  (pin  point)  miliary  tubercles  throughout  both 
lungs. 

Left-sided  Compression  before  Infection. 

Rabbit  No.  5.  A  marked  left-sided  pneumothorax  was  found  by 
fluoroscopy  shortly  after  compression.  The  animal  was  infected  24 
hours  after  primary  compression.  No  refills  were  made.  On  sec- 
tion the  left  lung  still  showed  some  compression  and  there  was  a 
uniform  distribution  of  (pin  point)  translucent  miliary  tubercles 
throughout  both  lungs. 

Rabbit  No.  6.  An  exact  duplicate  of  No.  5.  Snuffles  complicated 
the  picture  on  section  but  the  lower  lobes  of  both  lungs  were  in- 
volved and  revealed  a  uniform  distribution  of  the  tuberculosis. 

Right-sided  Compression  after  Infection. 

Rabbit  No.  7.  Revealed  a  good  right-sided  pneumothorax  im- 
mediately after  compression.  The  animal  was  infected  24  hours  be- 
fore compression.  On  section  revealed  a  uniformly  distributed 
miliary  tuberculosis  throughout  both  lungs.  Rabbit  No.  8.  An  exact 
duplicate  of  No.  7  with  the  identical  findings  on  section. 

Left-sided  Compression  after  Infection. 

Rabbit  No.  9.     Revealed  a  good   left  sided  pneumothorax  shortly 
after   compression.     On  section  the  miliary   tuberculosis   was   uni- 
formly distributed  throughout  both  lungs. 
Rabbit  No.  10  complicated  by  snuffles. 
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Animals  Killed  ip  Days  after  Infection 

Controls. 

Rabbit  No.   ii.     Both  lungs  uniformly  involved  with   (pin  point  to 
pin  head)  translucent  miliary  tubercles  throughout. 
Rabbit  No.  12.     Findings  identical  to  Rabbit  No.  11. 

Right-sided  Compression  before  Infection. 

Rabbit  No.  13.  Fluoroscopy  revealed  a  marked  right-sided  pneumo- 
thorax shortly  after  compression. 

The  animal  was  infected  24  hours  after  compression.  On  section 
there  was  a  uniform  distribution  of  (pin  point  to  pin  head)  miliary 
tubercles  throughout  both  lungs. 

Rabbit  No.  14.  A  duplicate  of  No.  13  revealed  an  identical  uni- 
form distribution. 

Left-Sided  Compression  before  Infection. 

Rabbit  No.  15.  Died  on  the  i6th  day  after  infection  revealing  in 
both  lungs  a  uniform  distribution  of  miliary  tubercles. 
Rabbit  No.  16.  Fluoroscopy  revealed  a  marked  left-sided  pneumo- 
thorax shortly  after  compression  and  24  hours  later  was  infected. 
On  section  there  were  found  miliary  translucent  (pin  point  to  pin 
head)  tubercles  scattered  equally  throughout  boih  lungs. 

Right-Sided  Compression  after  Infection. 

Rabbit  No.  17.  Marked  right-sided  pneumothorax  shortly  after  com- 
pression seen  by  fluoroscopic  examination.  Animal  infected  24  hours 
before  compression.  Section  revealed  a  uniform  distribution  of  (pin 
point  to  pin  head)  miliary  tubercles  throughout  both  lungs. 
Rabbit  No.  18.  Exact  duplicate  of  No.  17  as  to  treatment.  On 
section  the  right  lung  seemed  to  be  slightly  less  involved  than  the  left 
lung. 

Left-Sided  Compression  after  Infection. 

Rabbit  No.  19.  Nitrogen  gas  injected  apparently  into  pericardial  sac 
as  revealed  by  subsequent  fluoroscopy.  Section  revealed  a  uniform 
distribution  of  miliary  tuberculosis  throughout  both  lungs. 
Rabbit  No.  20.  Marked  left-sided  pneumothorax  shortly  after  com- 
pression revealed  by  fluoroscopy.  On  section  there  was  found  a  uni- 
form distribution  of  miliary  tubercles  (pin  point  to  pin  head) 
throughout  both  lungs. 

Animals  Killed  28  and  S7  Days  After  Infection 

On  account  of  the  similarity  of  the  results  obtained  at  these  intervals 
especially  regarding  the  distribution  of  the  tuberculosis  and  types  of 
tubercles  found  in  the  right  and  left  lungs  it  seems  unnecessary  to  detail 
the  autopsy  findings  on  these  animals.  The  tuberculosis  at  these 
intervals,  28  and  37  days,  had  progressed  farther  than  those  of  the  10 
and  19  day  intervals,  the  tubercles  varying  in  size  but  as  a  whole  being 
larger  at  the  longer  intervals.  Included  in  the  28  day  interval  there 
were  ten  animals  distributed  in  sets  of  two  as  detailed  in  the  10  and 
19    day    intervals    and   except    for    a    single    exceptional    finding   there 
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was  noted  no  difference  between  the  controls  and  the  animals  col- 
lapsed on  the  right  or  left  side  either  before  or  after  infection.  Through- 
out this  entire  series  attention  was  also  paid  to  the  amount  of  infection 
in  the  controls  as  compared  to  those  compressed  on  either  the  right  or 
left  side.  Here  the  individual  variations  were  found  to  be  greater  be- 
tween animals  of  the  same  set  than  the  variations  noted  between  the  in- 
fections in  the  right  and  left  lung  of  the  same  animals  but  there  was  again 
noted  no  consistent  difference  between  the  involvement  found  in  the  lungs 
of  the  animals  not  compressed  (controls)  and  those  having  a  one-sided 
compression. 


The  Effect  of  Hydrothorax  Produced  Before  or  After  Infection 

Upon  the  Distribution  and  Type  of  Tuberculosis  in 

THE  Rabbits'  Lungs 

In  this  set  of  experiments  which  is  practically  a  duplicate  of  the  pneumo- 
thorax set  the  lungs  were  compressed  by  means  of  75  to  85  cc.  of  sterile 
7  per  cent,  acacia  in  0.9  per  cent,  sodium  chloride  solution,  a  concentra- 
tion which  approximates  that  attained  in  the  pleura  when  stronger  or 
weaker  acacia  solutions  are  injected.*  The  series  gave  results  exactly 
the  duplicate  of  those  obtained  when  compression  was  found  by  pneumo- 
thorax and  for  that  reason  will  be  merely  given  in  brief  in  table  form 
although  it  is  admittedly  difficult  to  devise  a  system  of  marking  to  suit 
the  occasion. 

The  fairly  uniform  distribution  of  the  tuberculosis  in  the  rabbits'  lungs 
regardless  of  whether  the  right  or  left  lung  had  been  compressed  and 
whether  collapse  was  occasioned  before  or  after  the  intravenous  injec- 
tion of  the  tubercle  baciUi,  made  it  seem  desirable,  in  view  especially  of 
Bruns'  observations,  to  obtain  further  corroboratory  evidence  that 
particles  intravenously  injected  in  fine  emulsion  were  unformily  distri- 
buted both  in  the  collapsed  and  normal  lung.  Since  also  in  the  tubercu- 
losis experiments  24  hours  elapsed  between  the  collapse  and  the  infec- 
tion, the  evidence  would  be  more  convincing  provided  the  fine  emulsion 
were  injected  within  a  short  time  after  compression.  Since  tubercles  do 
not  make  their  appearance  macroscopically  in  the  lungs  of  rabbits  for 
at  least  a  number  of  days  after  intravenous  injection,  it  seemed  desir- 
able to  use  some  colored  insoluble  material  which  could  be  made  up  into 
a  very  fine  suspension  suitable  for  intravenous  injection  and  which  would 
be  immediately  visible  or  could  be  made  visible  by  contact  with  a  suitable 
chemical  reagent.  Carbon  particles  were  considered  but  on  account  of 
the  natural  presence  of  anthracosis  in  animals  and  the  difficulty  of  mak- 
ing suitable  suspensions  for  intravenous  injection  this  was  not  used.  A 
heavy  suspension  of  starch  was  also  considered  since  it  could  be  colored 
blue  by  prolonged  immersion  of  the  lungs  in  a  weak  iodine  solution. 
This  was  used  but  found  less  suitable  than  either  of  the  following  two 

*  These  data  will  be  given  in  full  in  a  subsequent  publication. 
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TABLE  I 

The  Effect   of  Pulmonary   Compression  by   Fluid   upon   Tuberculosis   in   the 

Lung  of  the  Rabbit 


Time    of 
Section 

Time  of 
Compression 

before  or 
after  Infection 

Side  of 
Compression 

No.  of 
Animal 

Tuberculous 

Involvement 

after 
Infection 

Right 

Left 

Ten 
days 

Controls 

I 

2 

31* 
3' 

3^ 
3^ 

Before 

Right 

3 

4 

3' 
3' 

3^ 
3^ 

Before 

Left 

5 
6 

3^ 
3' 

3^ 
3' 

After 

Right 

7 
8 

(adhesion  3^  apex) 

3^ 

3^ 

3^ 

After 

Left 

9 

ID 

3^ 
3^ 

3^ 
31 

Twenty 
days 

Controls 

II 

12 

3^ 
32 

32 
32 

Before 

Right 

13 
14 

3^ 
0 

3=^ 
0 

Before 

Left 

15 
i6 

32 
32 

32 
32 

After 

Right 

17 
i8 

32 
32 

3=^ 
3=^ 

After 

Left 

19 

20 

32 
32 

32 
32 

Thirty 
days 

Controls 

21 
22 

33 
3^ 

3^ 
3' 

Before 

Right 

23 
24 

32 
32 

3^ 
3' 

Before 

Left 

25 
26 

3^ 
33 

33 
3' 

After 

Right 

27 
28 

33 
snuffles 

3' 
snuffles 

After 

Left 

29 
30 

33 
3^ 

33 
33 

*  0-3  gives  the  approximate  relative  number  of  miliary  tubercles. 

0  =  no  visible  tubercles. 

1  =  i-io  in  entire  lung. 

2  =  10-100  in  entire  lung. 

3  =  over  100. 

The  exponents  from  1-3  gives  the  approximate  size  of  these  tubercles. 

1  =:  up  to  0.5  mm.  in  diameter. 

2  =  from  0.5  up  to  i.o  millimeter  in  diameter. 

3  =  over  I  mm.  in  diameter. 

Of  course  this  arbitrary  grading  system  cannot  accurately  depict  the  findings 
since  when  many  tubercles  over  i  mm.  in  size  were  found  there  were  also  some  under 
3.5  mm. 
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substances.  The  best  results  were  obtained  by  the  use  of  Prussian  blue  * 
which  was  washed  free  from  ferric  chloride  and  potassium  ferrocyanide, 
from  which  it  was  prepared  by  three  additions  of  0.9  per  cent,  sodium 
chloride  solution,  after  which  it  was  centrifuged,  the  supernatant  fluid  de- 
canted and  the  precipitate  again  washed  and  finally  suspended  in  about 
five  times  its  volume  of  saline.  About  2  cc.  of  this  suspension  was  given 
mtravenously.  A  good  suspension  of  Scarlet  R  was  also  found  suitable, 
not  because  it  would  give  a  direct  color  to  the  lungs  but  because  it  could 
be  quantitatively  extracted  by  means  of  alcohol.  A  suspension  of  Scarlet 
R  was  made  by  cautiously  diluting  a  strong  ether  solution  of  the  dye  with 
saline  solution  and  shaking,  when  the  Scarlet  R  would  precipitate  out 
into  a  fine  suspension  and  could  be  centrifuged  to  remove  the  large 
particles,  leaving  the  smaller  particles  in  suspension  for  injection.  A 
series  of  nine  rabbits  were  given  100  cc.  of  nitrogen  into  the  right  pleural 
cavity  and  within  30  minutes  thereafter  were  given  intravenous  injec- 
tions of  suspensions  of  Prussian  blue,  starch  and  Scarlet  R.  The  result 
of  the  pulmonary  findings  are  given  in  Table  II. 

An  examination  of  Table  II  reveals  two  interesting  facts,  first  that  sus- 
pended particles  injected  intravenously  into  rabbits  with  a  right-sided 
pneumothorax  produced  a  short  time  before  intravenous  injection,  are 
uniformly  distributed  throughout  both  of  the  lungs ;  second  on  account  of 
the  partial  solubility  of  two  of  these  substances,  Prussian  blue  and 
Scarlet  R,  there  was  found  also  to  result  a  disappearance  of  these  sub- 
stances from  both  lungs  equally  and  uniformly.  These  two  facts  strongly 
indicate  that  such  circulating  disturbances  as  may  result  from  compres- 
sion of  the  lung  in  the  rabbit  certainly  cannot  be  very  marked.  They 
also  explain  the  uniform  distribution  of  tuberculosis  in  the  lungs  of  rab- 
bits after  intravenous  injection  in  normal   and   pneumothorax  animals. 

SUMMARY  AND  CONCLUSIONS 

One-sided  artificial  pneumothorax  or  compression  of  one  of  the  lungs 
of  the  rabbit  by  means  of  fluid,  artificial  hydrothorax,  has  no  visible 
macroscopic  influence  upon  the  number  or  type  of  the  tuberculous  lesions 
resulting  from  the  intravenous  injection  of  virulent  human  tubercle  bacilli 
regardless  of  whether  the  compression  is  occasioned  on  the  right  or  the 
left  side,  or  whether  it  is  occasioned  a  day  before  or  a  day  after  the 
intravenous  injection  of  the  tubercle  bacilli.  These  results  disagree 
with  those  found  by  Shaw  who  maintains  that  compression  favors  the 
development  of  the  tuberculosis  in  the  compressed  as  compared  to  the 

*  The  following  description  of  "Prussian  blue"  is  given  by  Modern  Chemistry, 
Part  I.  William  Ramsey,  1903,  pp.  186-7.  This  compound  (potassium  ferrous  fer- 
ricyanide  or  potassium  ferric  ferrocyanide)  is  produced  by  the  addition  of  a  ferric 
salt  to  potassium  ferrocyanide:  KiFe"  (CN)6.  Aq.  +  Fe'  CI.3.  Aq.  ^KFe"'Fe" 
(CN)e.  Aq.  =  -f-3K  CI.  Aq:  or  by  adding  a  ferrous  salt  to  potassium  ferri- 
cyanide.  KsFe  "  '  (CN),.  Aq. -f  Fe  CU  Aq.:=2K  CI.  Aq.  +  KFe  "Fe  "  '  (CN),. 
Aq.  When  mixed  with  excess  of  ferrous  salt,  it  gives  a  blue  ppt.  named  "Turn- 
bull's  blue":  2K  Fe"  Fe"  '  (CN),.  Aq.  +  Fe"  So..  Aq.  =  Fe"3  Fe" '2  (CN),,;  and 
with  excess  of  a  ferric  salt  "Prussian  blue"  is  formed:  3K  Fe"  Fe"  '  (CN)o. 
Aq.  -\-  Fe."  '  CI.3  Aq.  =  Fe,  "Fe/' '  CCN)i8  +  3K  CI.  Aq. 
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Other  lung.  There  was  also  noted  no  differences  between  the  number  or 
type  of  the  tuberculous  lesions  in  animals  with  one  lung  compressed  as 
compared  to  normal  animals  not  compressed,  although  the  differences 
between  the  different  animals  of  the  same  series  receiving  the  same  in- 
travenous injections  of  tubercle  bacilli  was  greater  than  the  differences 
found  between  the  two  lungs  of  the  same  animal. 

Suspensions  of  Prussian  blue.  Scarlet  R  and  starch  injected  intra- 
venously into  rabbits  shortly  (within  one  half-hour)  after  a  right-sided 
closed  pneumothorax  were  found  uniformily  distributed  throughout  both 
iungs  immediately  after  injection  and  up  to  two  hours  thereafter.  The 
gradual  disappearance  of  Prussian  blue  within  that  time  occurred  uni- 
formly on  both  sides  and  would  not  tend  to  support  Bruns  who  main- 
tained that  the  circulation  was  lessened  in  the  compressed  lung  as  opposed 
to  Cloetta  who  maintained  an  equal,  or  even  better  circulation,  in  the  pneu- 
mothorax as  compared  to  the  other  lung. 
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DISCUSSION  ON  PAPER  BY  DR.  CORPER,  DR. 
SIMON  AND  DR.  RENSCH 

Dr.  E.  R.  Baldwin,  Saranac  Lake:  I  would  like  to  ask  Dr.  Simon 
if  he  fluoroscoped  these  rabbits  before  injecting,  and  if  he  made  sure 
that  the  lung  was  collapsed. 

Dr.  Lawrason  Brown,  Saranac  Lake :  At  first  glance  this  work  seems 
to  show  that  variations  in  the  circulation  of  the  lung  are  apparently  not 
necessary  for  pneumothorax  to  do  good,  because  unquestionably  pneumo- 
thorax does  good  in  a  great  many  cases. 

I  might  add  that  some  years  ago  Dr.  Krause  and  I  reported  a  case  of 
artificial  pneumothorax  in  which  the  lung  ruptured  and  the  patient  died 
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in  a  few  days.  On  studying  the  lung,  we  found  that  it  contained 
numerous  fine  tubercles.  We  had  thought  that  the  disease  could  not 
advance  in  a  collapsed  lung,  but  this  showed  us  that  it  could. 

Dr.  Corper:  In  reply  to  Dr.  Baldwin's  question  I  might  say  that  all 
these  animals,  both  in  the  pneumothorax  and  hydrothorax  experiments 
were  fluoroscoped  both  before  and  after  the  injection  of  air  and  fluid. 

Regarding  the  question  of  lymphatic  circulation  brought  up  by  Dr. 
Brown,  the  observ^ations  that  have  been  made  on  this  are  mostly  histolo- 
gical studies.  My  assistant,  Dr.  Gauss,  strongly  questions  whether  we 
can  see  lymphatic  dilatation  or  lymphatic  stasis  in  histologic  section.  I 
am  inclined  to  believe  that  we  do  have  a  lymph  stasis  since  it  takes  only 
a  small  positive  pressure  to  produce  such  as  compared  to  that  necessary 
to  produce  a  blood  stasis.  This  lymph  stasis  may  account  for  a  great 
deal  of  the  beneficial  efifect  we  see  in  artificial  pneumothorax. 

There  is  cited  in  the  literature,  for  instance,  a  classical  case  described 
by  Forlanini  in  which  there  was  found  at  autopsy  a  comj^ressed  lung 
containing  no  tuberculosis  while  the  other  lung  had  a  distinct  miliary 
tuberculosis.  The  difference  was  attributed  to  the  compression  of  the  one 
lung.  Those  of  us  who  have  performed  postmortem  examinations  have 
seen  just  such  cases  in  which  one  lung  may  be  riddled  with  miliary 
tuberculosis  while  the  other  reveals  none  and  yet  neither  is  collapsed, 
pointing  out  the  danger  in  drawing  hasty  conclusions  from  a  single  post- 
mortem. I  have  in  mind  one  such  case  which  I  saw  recently  indicating 
that  a  miliary  tuberculosis  of  one  lung  can  exist,  as  distinct  from  a 
generalized  miliary  tuberculosis,  in  the  absence  of  collapse  of  either  lung. 


HOW      MAY      THE      TUBERCULOUS      PATIENT 

SECURE  AN  ARRESTMENT  OF  HIS  DISEASE 

WITHOUT  BECOMING  AN  INVALID? 

By  F.  M.  Pottenger,  M.D. 

Monrovia,  Calif. 

The  systematic  campaign  against  tuberculosis  in  America  is  in  the 
second  half  of  its  second  decade.  It  is  now  time  for  us  to  take  stock 
and  see  if  we  are  accomplishing  what  we  should ;  for  it  is  only  by 
analyzing  facts  that  we  have  a  basis  for  future  progress. 

While  it  would  be  profitable  to  discuss  the  successes  and  failures  of 
the  movement  as  a  whole,  and  to  show  the  great  good  that  has  come 
to  mankind  in  general  as  a  result  of  the  gospel  of  "  fresh  air  "  and  "  better 
living "  that  has  been  incessantly  preached  by  those  interested  in  the 
anti-tuberculosis  crusade ;  yet  this  section  is  interested  particularly  in  the 
clinical  aspects  of  the  subject,  so  I  shall  limit  my  discussion  to  one  im- 
portant clinical  problem  which  confronts  all  who  are  trying  to  help  those 
who  are  affliced  with  tuberculosis  to  regain  their  health,  viz. :  how  can 
they  regain  their  health  and  still  be  useful  members  of  society? 

This  theme  forces  the  discussion  of  the  two  questions :  first,  how  to  re- 
gain health ;  and  second,  how  to  remain  healthy ;  and  carries  with  it  an 
imputation  that  the  ultimate  results  gained  from  the  treatment  of  tuber- 
culosis are  not  all  that  they  should  be. 

The  case  may  be  stated  as  follows :  Observation  of  those  Who  are 
treated  for  tuberculosis  whether  it  be  in  the  home,  dispensary  or  sana- 
torium reveals  several  sad  facts:  (i)  the  total  percentage  of  those  who 
secure  an  arrestment  or  healing  of  their  processes  is  disappointingly 
small;  (2)  of  those  who  are  pronounced  arrested  or  healed  the  number 
who  relapse  is  disappointingly  large;  and  (3)  of  those  who  remain  well 
as  far  as  their  tuberculous  infection  is  concerned  a  disappointingly  large 
number  is  in  a  state  of  invalidism  or  semi-invalidism  which  incapacitates 
them  for  taking  their  place  in  the  social  and  industrial  world.  Each  of 
these  statements  deserves  full  and  free  discussion.  It  should  be  pre- 
ceded, however,  by  certain  statements  regarding  tuberculosis,  its  general 
characteristics  and  its  curability. 

Many  of  our  shortcomings  in  the  diagnosis  and  treatment  of  tubercu- 
losis are  due  to  a  failure  to  understand  the  essential  nature  of  the  dis- 
ease and  the  manner  in  which  it  affects  the  patient;  or  if  understood,  a 
failure  to  act  in  the  interest  of  the  patient  at  the  proper  time. 

Tuberculosis  is  a  chronic  infectious  inflammatory  process  in  which  there 
is  a  long  interval  between  the  time  of  infection  and  the  clinical  mani- 
festation of  the  disease.     While  tubercles  undergo  much  the  same  type 
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of  evolution  that  is  noted  in  a  boil  on  the  body  surface, —  implantation 
followed  by  induration,  necrosis,  rupture,  and  healing, —  these  changes 
take  place  extremely  slowly,  taking  weeks,  months  or  years  for  the  cycle 
instead  of  a  few  hours  or  a  few  days.  Often  the  stage  of  necrosis  and 
rupture  fails  to  appear,  the  process  remaining  as  an  induration  for  a  long 
period  and  then  changing  into  scar.  During  this  long  period  there  may 
be  a  gradual  progressive  extension  of  the  infection  or  there  may  be  inter- 
mittent extensions.  The  infection,  however,  does  not  become  a  cHnical 
disease  until  sufficient  toxins  have  passed  out  into  the  blood  stream,  and, 
acting  through  the  nerves  and  endocrine  system,  interfere  with  the  normal 
physiologic  equilibrium  of  the  various  organs  and  structures ;  or  until  the 
process  acting  locally  on  the  nerve  endings  in  the  areas  of  inflammation, 
causes  reflex  disturbances  in  physiologic  equilibrium ;  or,  until  it  pro- 
duces some  local  change  which  makes  its  presence  known,  such  as  pleurisy, 
sputum  or  blood  spitting. 

It  is  evident  that  a  disease  process  which  shows  such  resistance  to  the 
healing  forces  of  the  body  as  tuberculosis,  offers  chances  of  healing  some- 
what in  proportion  to  the  extent  of  the  infection  and  the  pathologic 
condition  of  the  tubercles ;  and  further,  that  the  chances  of  the  disease 
spreading  are  largely  in  proportion  to  the  degree  of  pathologic  activity 
in  the  individual  tubercles,  the  danger  being  much  greater  in  necrotic 
ruptured  tubercles  than  in  those  which  have  only  reached  the  stage  of 
induration.  Whereas,  limited  infiltration  prior  to  the  time  that  the 
tubercles  undergo  necrosis  offers  a  fair  opportunity  for  the  process  to  be- 
come quiescent,  quiescence  occurs  much  less  readily  when  necrosis  has 
occurred  and  especially  when  the  process  is  at  the  same  time  extensive. 
Infection  is  usually  present  in  a  quiescent  or  semi-quiescent  condition 
long  before  it  is  recognized.  Unfortunately,  it  may  not  produce  symp- 
toms; or,  if  present,  they  may  not  be  recognized,  so  the  disease  as  met  to- 
day is  often  an  advanced  destructive  process. 

From  the  very  nature  of  the  case  it  must  be  evident  that  disappoint- 
ment in  results  of  treatment  are  unavoidable.  But  if  they  are  greater 
than  they  should  be  it  is  our  duty  to  find  out  why.  A  study  of  reports 
in  the  literature,  particularly  those  from  institutions,  shows  a  wide  varia- 
tion in  the  number  of  cases  which  are  discharged  as  arrested.  It  also 
shows  wide  variation  in  the  character  of  the  patients  as  to  the  stage  of 
the  disease,  and  the  length,  and  character  of  treatment  carried  out. 

The  fact  that  practically  all  patients  who  manifest  their  clinical 
symptoms  in  adult  life  have  been  in  stages  alternating  between  activity 
and  arrestment  prior  to  the  time  that  it  was  recognized  clinically,  should 
suggest  the  possibility  of  healing  in  a  very  large  percentage  of  early 
clinical  cases  when  the  patient's  resistance  has  been  first  overcome ;  and,  if 
such  a  desirable  result  is  not  being  obtained  it  must  be  because  the 
methods  of  treatment  available  are  not  sufficient,  or  because  patients  are 
not  given  or  do  not  take  advantage  of  a  treatment  which  is  capable  of 
producing  results. 

That  tuberculosis  is  not  being  treated  during  this  early  favorable  stage 
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is  apparent  to  all  who  will  observe.  Sanatoria  and  dispensaries  are  filled 
with  advanced  cases.  Specialists  who  should  be  best  able  of  all  members 
of  our  profession  to  cope  with  this  disease  successfully  are  spending 
most  of  their  energy  fighting  a  losing  fight  with  patients  far  advanced 
in  the  disease.  While  they  are  often  successful  yet  they  might  be  nearly 
always  successful  if  only  they  guided  the  patient  when  his  disease  was 
early.  This  has  been  the  tuberculosis  specialist's  lament  for  the  past 
quarter  of  a  century.  How  much  longer  it  shall  continue  to  be,  will  de- 
pend upon  the  impression  which  the  truths  about  tuberculosis  shall  make 
in  the  future  upon  the  profession  and  upon  those  who  are  afflicted. 

The  tuberculous  patient  must  not  be  permitted  to  become  a  consump- 
tive. It  is  only  a  step  from  the  early,  limited,  apparently  innocent  process 
to  the  advanced,  extensive,  dangerous  one.  The  early  lesion  carries 
with  it  all  of  the  possibilities  of  the  advanced  one,  and  unless  checked, 
may  at  any  time  assume  dangerous  proportions.  That  a  small  infiltra- 
tion which  has  scarcely  yet  made  suflficient  disturbance  in  the  normal 
physiologic  working  of  the  human  machine  to  make  its  presence  known 
carries  with  it  a  threat  or  a  present  danger  to  hfe,  is  not  easily  ap- 
preciated by  those  who  are  not  more  than  casually  interested  in  this  dis- 
ease. Unfortunately,  this  confuses  most  laymen  and  an  all  too  large 
number  of  medical  men.  WTiat  specialist  has  not  had  the  experience 
of  making  an  early  diagnosis  of  tuberculosis  at  a  time  when  a  Hfe  could 
be  saved,  and  having  it  contradicted  by  some  "  good  doctor  " ;  and  then 
seeing  the  same  patient  after  a  few  months,  or  sometimes  after  a  few 
years  go  down  to  death  with  advanced  tuberculosis  ?  The  specialist  knows 
that  months  and,  at  times,  years  intervene  between  different  periods  of 
activity  in  tuberculosis.  The  patient  and  the  "  good  doctor  "  too  often  do 
not  know  this,  but  expect  active  disease  to  follow  at  once  when  the 
process  is  sufficiently  advanced  for  a  diagnosis  to  be  made ;  and  when 
it  does  not,  they  too  often,  foolishly,  assume  that  the  diagnosis  was 
in  error.  I  do  not  desire  to  be  understood  as  claiming  that  specialists 
do  not  err  in  diagnosis,  but  they  should  not  err  as  often  as  other  members 
of  the  profession.     Infallibility,  however,  must  not  be  expected. 

Unfortunately  there  is,  as  yet,  no  specific  cure  for  tuberculosis,  and 
our  success  in  therapy  must  depend  upon  measures  which  aid  the  patient 
in  his  own  natural  defensive  methods.  We  are  forced  to  apply  them, 
too,  at  a  time,  as  is  evidenced  by  the  activity  of  the  process,  when  at  least 
temporarily,  the  body,  unaided,  has  failed  to  win  its  fight.  The  earlier 
we  come  to  the  aid  of  the  patient  then  the  more  surely  can  we  help 
him.  While  it  is  possibly  true  that  the  patient  with  an  extensive  advanced 
lesion  has  a  higher  degree  of  immunity  than  the  one  with  a  smaller  one, 
yet  the  advanced  lesion  produces  a  more  serious  local  injury  which  can- 
not be  so  readily  repaired ;  and  a  more  serious  general  impairment  of 
function  which  weakens  the  general  resistance  of  the  patient ;  and  these 
together  make  healing  difficult  or  impossible. 

It  is  a  self-evident  fact  that  a  satisfactory  result  can  be  obtained 
in  a  large  percentage  of  those  afflicted  with  tuberculosis  only  in  case 
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they  receive  treatment  when  the  disease  is  limited  in  extent,  and  before 
severe  pathologic  changes  have  taken  place.  The  fact  that  our  agencies 
for  the  treatment  of  tuberculosis  are  so  generally  engaged  with  ad- 
vanced cases  largely  defeats  the  efficacy  of  the  effort  and  at  the  same 
time  furnishes  a  basis  for  the  persistence  of  the  harmful  pessimistic 
psychology  which  unfortunately  has  surrounded  tuberculosis  since  the 
dawn  of  therapeutic  endeavor.  While  early  diagnosis  and  early  intel- 
ligent treatment  will  restore  most  tuberculous  patients  to  health ;  the 
opinion  of  the  success  of  therapeutic  results  to-day  is  based  too  largely 
upon  the  treatment,  often  poorly  carried  out,  of  advanced  cases  in  whom 
defeat  is  conceded  as  sure  and  positive  in  a  large  percentage  before  it  is 
undertaken.  This  fact  has  done  much  to  discredit  the  treatment  of 
tuberculosis. 

While  the  imputation  that  the  number  of  tuberculous  patients  who  at- 
tain an  arrestment  of  their  disease  process  is  disappointingly  small  is 
based  on  fact,  it  should  in  no  way  discourage  therapeutic  effort.  It  should, 
however,  spur  on  all  who  are  interested  in  the  treatment  of  this  disease 
to  increased  effort  to  secure  early  diagnoses  and  immediate  intelligent 
treatment.     Then  and  then  only  can  acceptable  results  be  obtained. 

The  large  percentage  of  relapses  among  those  who  have  secured  an 
apparently  satisfactory  result  is  another  disappointment  to  clinicians  as 
well  as  to  patients.  This  danger  must  be  recognized  and  guarded  against 
in  all  ways  possible.  All  other  factors  being  equal  the  danger  of  re- 
lapse is  in  proportion  to  the  severity  of  the  pathologic  process ;  which 
again  emphasizes  the  importance  of  early  diagnosis  and  early  treatment. 
Probably  the  next  most  important  factor  which  contributes  to  relapses 
is  inadequate  and  insufficient  treatment.  The  chronic  nature  of  tuber- 
culosis must  always  be  borne  in  mind ;  so  must  its  resistance  to  the  defen- 
sive forces  of  the  body.  It  must  further  be  borne  in  mind,  if  the  disease 
has  existed  for  any  length  of  time,  that  it  so  injures  its  host  as  to  reduce 
his  fighting  power.  Whether  or  not  an  arrestment  shall  be  attained  and 
maintained  depends  greatly  upon  the  patient's  own  powers  of  resistance,  a 
vague  expression  to  be  sure,  but  one  that  has  come  to  be  understood  as 
meaning  the  ability  of  the  body  cells  to  functionate  in  such  a  manner  as 
to  be  able  to  check  attempts  at  multiplication  on  the  part  of  the  bacilli ; 
to  prevent  extensions  of  the  process  to  new  tissues ;  and  to  promote  tissue 
generation  in  form  of  scar  in  the  areas  of  disease.  The  greater  the  extent 
and  the  more  active  the  process  the  greater  the  disturbance  in  the  phy- 
siologic processes  of  the  body  of  the  host  and  the  longer  the  time  required 
lor  the  establishment  of  equilibrium. 

While  an  individual  tubercle  might  pass  through  all  the  changes  from 
implantation  of  bacilli  to  tubercle  formation  and  conversion  into  scar 
in  a  few  weeks'  time  under  circumstances  favorable  to  healing ;  in  a  pro- 
cess so  extensive  as  to  produce  symptoms  and  cause  clinical  tuberculosis 
even  in  an  early  stage,  tubercles  are  massed  together  in  such  a  manner 
as  to  preclude  this  rapid  healing.  Instead  of  weeks,  under  most  favorable 
circumstances,  months  are  required  for  a  favorable  pathologic  transfer- 
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mation ;  and,  during  all  this  time  it  is  necessary  that  the  patient's  fighting 
power  be  adequate  not  only  to  prevent  further  growth  of  bacilli  and  ex- 
tension to  new  tissue  but  so  to  encapsulate  the  bacilli  present  that  further 
activity  be  impossible.  To  this  end  hygienic  working  colonies,  where  pa- 
tients with  arrested  disease  who  are  compelled  to  work  can  do  so  according 
to  their  strength,  must  supplement  sanatoria. 

Patients  are  often  unable  for  financial  or  other  legitimate  reasons  to 
carry  out  the  necessary  regimen  long  enough  to  secure  an  arrestment :  at 
other  times,  they  feel  so  sure  of  winning  that  they  can  not  see  the  neces- 
sity. The  physician  will  be  successful  in  treating  tuberculosis  just  to  the 
extent  that,  knowing  the  character  of  the  process  and  nature's  way  of 
overcoming  it,  he  is  able  to  keep  up  his  own  interest  in  the  patient  and 
to  secure  the  patient's  cooperation  for  the  time  necessary  for  the  path- 
ological process  to  be  transformed  into  scar  and  the  patient's  physical 
psychical  and  nervous  equilibrium  to  be  restored  to  normal  or  to  as  nearly 
normal  as  possible.  The  length  of  time  required  for  this  is  far  longer  than 
is  usually  believed.  In  early  cases  this  may  take  two  years  or  more,  and 
in  advanced  cases  the  time  is  proportionally  longer.  The  time  is  also 
different  with  different  individuals,  and  they  must  be  made  to  understand 
this.  It  is  natural  and  usual  for  each  one  to  feel  that  his  case  is  one  of  the 
most  favorable  ones  and  that  he  will  get  well  in  the  minimum  time;  but 
usually  such  is  not  the  case. 

We  must  regard  the  psychology  of  the  patient.  With  this  in  mind  it  is 
necessary  to  impress  upon  him  first,  that  tuberculosis  heals  slowly  and 
second,  that  it  is  an  individual  matter,  healing  faster  in  one  person  than 
in  another,  both  because  the  disease  process  differs  in  different  individuals 
and  because  the  fighting  power  of  patients,  including  both  natural  re- 
sistance and  willingness  to  cooperate,  differs.  It  should  be  further  im- 
pressed upon  him  that  it  will  be  a  matter  of  two  or  three  years  or  more 
before  healing  will  be  completed,  and  that  he  will  have  to  take  good  care 
of  himself  during  that  time.  We  have  found  psychologically  as  well  as 
from  the  standpoint  of  results,  that  it  is  best  not  to  keep  the  average 
patient  too  long  under  treatment  at  one  time,  but  to  have  him  at  two  or 
more  periods.  In  our  early  work  we  noted  that  relapses  which  took 
place  usually  occurred  from  three  to  nine  months  after  the  patient  left 
off  treatment.  We  noticed,  too,  that  there  w^s  a  relationship  between 
the  tendency  to  relapse  and  the  degree  of  healing  which  took  place  prior  to 
discharge,  the  stage  of  the  disease  and  the  faithfulness  with  which  the 
patient  followed  the  necessary  regimen.  It  was  then  that  we  saw  that  it 
was  a  duty  as  well  as  an  absolute  necessity  that  the  physician  gain  the  con- 
fidence of  his  patients  to  such  a  degree  that  they  would  be  willing  to  co- 
operate long  enough  to  get  well.  It  is  now  our  rule  to  treat  our  patients 
until  physical  exercise,  such  as  walking  from  one  to  ten  miles,  accord- 
ing to  the  condition  of  the  patient,  produces  no  toxic  symptoms,  and  until 
we  feel  that  the  chest  signs  are  no  longer  those  of  a  nature  which  are  like- 
ly to  reactivate  and  spread.  The  patient  is  then  allowed  to  interrupt 
treatment,  following  out  a  restricted  regimen  with  only  occasional  super- 
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vision  for  a  period  varying  from  three  to  nine  months,  when  he  returns 
for  another  period  of  strict  guidance.  In  far  advanced  cases  a  second 
period  of  rest  followed  by  a  third  period  of  strict  guidance  is  adopted. 
The  results  of  this  method  which  is  fashioned  somewhat  after  the  Etap- 
pen  Methode  of  tuberculin  treatment  followed  by  Petruschky,  has  been 
most  satisfactory  to  both  patient  and  physician.  It  furnishes  an  oppor- 
tunity for  applying  the  healing  measures  under  favorable  psychologic 
conditions  long  enough  for  arrestment  to  occur,  and  in  this  way  reduces 
relapses  to  an  unavoidable  minimum. 

The  third  criticism  of  the  results  of  treatment  that  I  desire  to  discuss  is : 
"  that  of  those  who  secure  and  maintain  an  arrestment  of  their  tuber- 
culous process,  a  disappointingly  large  number  remain  in  a  state  of  invalid- 
ism or  semi-invalidism  which  makes  it  impossible  for  them  to  take  their 
places  in  the  social  and  industrial  world."  Again  we  must  admit  the 
truth  of  the  criticism ;  and  it  is  our  duty  to  endeavor  to  find  some  method 
of  overcoming  it. 

Several  causes  for  such  invalidism  are  apparent. 

1.  Many  are  so  seriously  injured  by  the  disease  that  they  are  invalids 
before  the  treatment  is  instituted,  or  become  so  later.  This  can  be  over- 
come to  a  great  extent  by  earlier  diagnosis  and  earlier  treatment. 

2.  The  struggle  to  regain  health  with  its  attendant  sacrifices  and 
disappointments  makes  such  a  psychologic  impression  on  the  patient  that 
he  fears  that  any  exertion,  physical  or  mental,  may  lower  his  resistance 
and  allow  the  disease  to  become  active  again.  The  length  of  the  struggle 
with  its  consequent  deleterious  psychic  impressions  can  be  relieved  partly 
by  treating  the  disease  early  instead  of  when  advanced.  Another  factor 
of  importance  is  that  of  inculcating  a  positive  philosophy  into  these  pa- 
tients, telling  them  what  they  "  can  do  "  instead  of  what  they  "  can  not 
do."  There  are  too  many  "  dont's  "  for  "  consumptives  "  and  not  enough 
"  do's  " ;  as  a  result  they  come  to  fear  all  acts  which  call  for  more  than 
a  minimum  of  energy. 

A  very  important  factor  in  preventing  invalidsm  is  to  restore  the  pa- 
tient's nerv'ous  and  psychical  equilibrium  and  his  physical  vigor  and  re- 
sistance to  a  high  degree  before  discharging  him.  This  latter  must  be 
done  after  all  activity  is  over  when  exercise  will  not  be  attended  by 
toxemia  or  other  annoying  symptoms.  I  have  no  patience  with  the  idea  of 
making  patients  work  or  allowing  them  to  be  up  and  around  when  their 
disease  is  active.  It  is  contrary  to  sense  and  proves  to  be  the  factor 
which  prevents  healing  in  a  great  number  of  patients.  Toxemia  should 
be  eliminated  as  soon  as  possible  because  of  its  deleterious  influence 
upon  the  body  functions  and  because  of  its  harmful  psychical  effect. 
Strength  must  be  conserved  to  fight  the  infection  in  every  way  possible. 
If  the  patient  exercises  when  the  disease  is  active  both  of  these  principles 
are  disregarded.  With  rest  during  the  period  of  activity  the  time  of  treat- 
ment is  shortened ;  and  with  graduated  exercise  after  activity  is  over, 
exercise  always  within  the  patient's  strength  and  always  short  of  tiring, 
pursued  until  the  patient  has  built  up  a  strong  physical  resistance,  the 
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danger  of  invalidism  will  be  largely  overcome,  because  the  resistance  is 
built  up  under  the  direct  guidance  of  the  physician. 

Many  do  not  seem  to  recognize  the  value  of  rest  as  a  therapeutic 
measure  and  blame  it  for  making  the  patient  overly  cautious  and  produc- 
ing invalidism.  This  is  unfair.  If  it  produces  this  result  it  is  because 
it  is  incorrectly  applied  and  because  other  measures  such  as  exercise  at  the 
right  time  and  the  psycholog}^  of  the  patient  are  neglected. 

As  clinicians  we  must  admit  the  truth  of  the  above  criticism  but,  on 
the  other  hand,  we  insist  that  the  cause  therefor  is  largely  removable.  As 
Dettweiler  so  aptly  suggested  many  years  ago,  the  cure  of  tuberculosis  is  a 
matter  of  character  and  the  pocket-book.  It  is  only  a  comparatively 
small  number  of  people  who,  unaided,  are  able  to  finance  the  long  treat- 
ment necessary  for  early  tuberculosis,  let  alone  that  of  advanced.  It 
may  be  further  said  with  equal  truth  that  few  people,  unaided,  possess 
sufficient  strength  of  character  to  persist  in  a  regimen  of  self-denial 
and  self-control  long  enough  to  get  well  of  their  tuberculosis,  either  early 
or  late. 

Fortunately  financial  aid  is  being  secured  for  large  numbers  through 
private  philanthropy  and  public  recognition  of  the  tuberculous  patient's 
rights.  At  the  same  time  it  will  be  a  long  time  before  such  aid  will  be 
adequate.  It  must  be  remembered,  however,  that  one's  resources  will  go 
twice  or  three  times  as  far  in  financing  early  tuberculosis  as  they  will  in 
financing  advanced  tuberculosis ;  and  the  chances  of  making  a  useful 
citizen  who  can  take  up  his  or  her  burden  in  the  home  or  state  are  in- 
finitely greater. 

Unfortunately  character  is  something  which  can  not  be  bought.  For- 
tunately, however,  it  may  exist  as  well  in  those  not  possessed  of  means 
as  in  those  who  are.  Whether  it  shall  stand  the  test  and  be  able  to  carry 
the  patient  through  the  long  course  of  treatment  until  an  arrestment 
has  been  secured  and  the  patient  restored  to  usefulness  will  always  depend 
largely  on  the  physician  who  guides  the  case,  but  to  a  certain  degree  upon 
all  those  who  come  in  contact  with  the  patient.  The  physician  must  fur- 
nish the  proper  psychology  not  only  for  the  patient,  but  also  for  the  attend- 
ants —  a  considerable  burden,  but  one  necessary  to  assume. 

As  the  financial  burden  increases  with  the  time  of  treatment  extended, 
so  do  the  psychologic  problems  in  the  handling  of  the  patient.  The  remedy 
for  both  of  these  difficulties  as  far  as  they  can  be  remedied  is  early  diag- 
nosis and  immediate  intelligent  treatment. 

The  just,  but  unfortunate,  criticisms  herein  discussed  may  all  be  largely 
corrected  in  the  following  manner: 

I.  In  order  to  increase  the  percentage  of  arrestments  and  prevent  re- 
lapse early  diagnosis  and  immediate  application  of  an  adequate  treatment 
are  essential ;  and  further,  such  treatment  must  be  continued  long  enough 
to  afford  the  patient's  defensive  forces  the  opportunity  of  not  only  check- 
ing the  power  of  the  bacilli  to  grow  and  multiply  but  also  to  repair 
the  damage  done  to  the  patient. 
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2.  The  patient,  if  treated  early,  will  not  be  so  prone  to  become  an 
invalid,  because : 

a  The  disease  itself  has  not  yet  proven  so  injurious  to  his  anatomic  and 
physiologic  processes. 

h  It  will  not  have  made  so  great  and  so  harmful  an  impression  upon 
him  psychologically. 

c  His  struggle  for  regaining  health  has  been  shorter  and  it  has  not 
taxed  his  finances  so  heavily  nor  has  it  created  in  him  such  fear  of  re- 
lapse. 

3.  If  the  patient  is  to  go  back  and  become  a  useful  member  of  society 
the  physician  must  prepare  him  for  so  doing.  To  this  end  it  is  not  suffi- 
cient to  arrest  the  tuberculous  process,  but  it  is  equally  important  to  re- 
store his  nerve  equilibrium  and  to  build  up  his  physical  strength  so  that 
he  can  endure  work,  and  to  arm  him  with  a  positive  optimistic  psychology 
which  will  help  him  to  readjust  himself  to  the  hostile  forces  about  him. 


RELATIONSHIP  OF  INFLUENZA  TO  CLINICAL 

PULMONARY  TUBERCULOSIS;  DEDUCTIONS 

FROM  THE  EPIDEMIC  OF  1918-19 

By  Martin  F.  Sloan,  M.  D. 

TOWSON,    Md. 

Impressed  by  the  uniformity  of  histories  associated  with  a  similarity 
of  clinical  findings  in  an  unusually  large  number  of  individuals  coming 
to  his  attention  in  private,  dispensary  and  sanatorium  practice  in  Balti- 
more in  the  winter  of  1918  and  the  spring  of  1919,  the  writer  was  led 
to  establish  to  his  own  satisfaction  the  influence  of  acute  epidemic  in- 
fluenza on  dormant  and  insidious  tuberculosis.  The  particular  study 
was  not  original,  as  the  literature  contains  numerous  observations  of  keen 
clinicians  in  similar  epidemics  of  the  past  century ;  neither  were  the  final 
deductions  unique.  Dr.  Benjamin  Rush  writing  in  '*  Medical  Inquiries  and 
Observations  "  about  influenza  in  Philadelphia  in  the  autumn  of  1789  and 
the  spring  of  1790  says,  "  It  proved  fatal  to  persons  who  had  been  pre- 
viously debilitated  by  consumptive  habits.  It  terminated  in  asthma  in 
three  cases  coming  under  my  notice  and  in  pulmonary  consumption  in 
many  more."  Rush  based  this  unequivocal  deduction  on  physical  find- 
ings and  histories  alone,  as  diagnostic  methods  of  finesse,  such  as  bacilli 
in  the  sputum  and  x-ray  plates,  were  unknown  to  him.  Dr.  Daniel  Drake 
in  his  "  Systematic  Treatise  of  the  Principal  Diseases  of  the  Interior 
Valley  of  North  America,"  writing  about  the  sequellae  of  influenza,  men- 
tioned the  unusual  number  of  cases  of  pulmonary  phthisis  that  developed.^ 
Drake  was  an  Army  Surgeon  and  was  giving  his  experiences  in  an  out- 
post in  the  Ohio  Valley  in  1818.  Dr.  E.  R.  Baldwin,  in  Osier's  "Modern 
Medicine,"  writes,  "  Influenza  must  be  classed  as  an  important  exciting 
cause,  if  not  a  true  predisposition  of  tuberculosis."  Dr.  W.  G.  Macallum 
in  his  Text  Book  on  Pathology  says,  **  an  existing  tuberculous  infection  is 
rendered  worse  and  new  tuberculosis  may  arise  on  the  basis  of  the  influ- 
enza." 

The  literature  also  testifies  to  the  importance  of  epidemic  influenza 
as  an  etiological  factor  in  numerous  other  acute  and  chronic  diseases  of 
the  lungs,  as  bronchopneumonia,  fibrinous  and  serous  pleurisy,  empyema, 
lung  abscess,  chronic  bronchitis,  bronchial  asthma,  and  bronchiectasis. 
Frothingham  reports  a  case  of  double  pneumothorax  and  another  of  sup- 
purative pleurisy  which  came  to  his  service  at  Camp  Devens  in  1918. 
Practically  all  these  but  the  last  two  were  encountered  in  this  study,  but 
neither  the  title  of  the  paper  nor  the  time  will  permit  a  discussion  of  the 
different  ways,  except  one,  in  which  influenza  left  its  imprint  in  the  chest, 
or  of  the  relative  frequency  of  its  sequellae. 

The  first  point  established  in  this  study  was  the  presence  of  active 
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pulmonary  tuberculosis.     The  usual  dia^ostic  methods  of  physical  and 
sputum  examinations,  and  sometimes  x-ray  plates  were  employed. 

The  real  problem  was  the  diagnosis  of  tuberculosis  from  the  non-tuber- 
culous sequellae,   the  most  difficult  of   which  were   residual   pneumonia 
and  bronchiectasis  respectively.    As  a  matter  of  fact,  a  major  impression 
resulting  from  this  investigation  is  that,  in  this  connection,  the  tuber- 
culous lesion  is  in  most  cases  a  graft  upon  a  residual  broncho-pneumonia. 
Digression  at  this  point  is  apropos.     Students  of  tuberculosis  generally 
agree  that  every  individual  who  reaches  the  age  of  15  years  has  been  in- 
fected by  living  tubercle  bacilli,  and  that  every  adult  human  represents  a 
victory  of  the  species  over  the  lower  form  of  life.    Thousands  of  infants 
and  children  die  annually  from  one  of  the  different  forms  of  tuberculosis 
during  an  early  attack  of  the  organism  without  the  true  nature  of  the 
cause  ever  being  diagnosed.     By  reason  of  early  acquired  immunity,  most 
of  us  are  able  to  incapsulate  infecting  tubercle  bacilli  and  to  pass  through 
the   remaining  "  six  ages  "  without   further  inconvenience.     The  incap- 
sulated  bacilli  remain  dormant  until  such  a  time  as  the  body  resistance 
to  their  further  encroachment  be  broken  down.     This  is  not  entirely  ac- 
complished by  the  action  of  the  bacilli  per  se,  but  by  such  extraneous 
factors  as  intemperance,  poverty,  physical  exertion  and  acute  devitalizing 
diseases.     The  evolution  of  a  massive  influenzal  infection  into  an  acute 
tuberculous  pneumonia  lies  in  the  province  of  the  pathologist  and  its  de- 
scription cannot  be  undertaken  here.     Krause  ^  in  his  masterful  essay, 
"  The  Nature  of  Resistance  to  Tuberculosis,"  describes  the  fixed  tissue  cap- 
sule of  the  tubercle  as  the  early  established  mechanical  barrier  between  the 
embedded  bacilli  and  the  body.     As   long  as  the  barrier  remains  com- 
petent and  prevents  the  passage  of  the  bacilli  to  the  outside,  or  the  body 
fluids  to  the  inside,  there  is  complete  isolation  and  no  clinical  tuberculosis 
develops.     Local  congestion  of  the  surrounding  tissues,  however,  breaks 
the  competency  of  the  capsule,  permitting  the  establishment  of  a  "  circula- 
tory give  and  take."     The  adjacent  tissues  become  seeded  with  virile 
bacilli  and  active  tuberculosis  may  begin.     In  the  local  congestion  of  the 
pneumonia  complicating  influenza,  we  would  seem  to  have  the  necessary 
outside  factor  for  establishing  Krause's  "  circulatory  give  and  take." 

This  being  true,  the  physical  signs  of  the  pneumonia  and  resulting  tuber- 
culosis would  differ  only  with  the  stages  of  development.  A  broncho- 
pneumonia that  had  not  undergone  evolution  (if  you  will),  would  not 
demonstrate  the  same  degree  of  dullness,  voice  and  breath  sounds,  and 
the  showers  of  large  moist  rales  that  the  same  lesion  would  show  later 
in  the  stage  of  ulceration. 

On  physical  examination  the  lesions  that  proved  to  be  only  residual 
pneumonias,  clearing  up  after  a  period  of  observation,  were  unilateral, 
being  located  more  often  in  a  lower  lobe  and  usually  of  the  left  lung. 
One  which  cleared  completely  in  six  months  was  located  at  a  point  corres- 
ponding to  the  spine  of  the  left  scapula.  Diffusely  scattered  rales  were 
heard  in  the  opposite  lung  unaccompanied  by  a  localized  area  of  intense 
whispered  voice  and  breath  sounds. 
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The  lesions  which  subsequently  proved  to  be  tubercle  were  bilateral, 
more  extensive  and  located  at  the  roots  of  the  lungs.  The  lesion  in  the 
right  was  usually  the  larger  and  although  it  frequently  extended  down- 
ward and  outward  toward  the  base,  the  apex  as  a  rule  was  apparently 
clear.  The  signs  of  maximum  intensity  were  in  the  upper  interscapular 
area.  The  lesion  in  the  left  was  usually  smaller  and  the  signs  less  pro- 
nounced. 

In  spite  of  the  definite  findings  of  physical  examination,  however, 
Ihe  examiner  was  unwilling  to  make  a  definite  diagnosis  in  several  cases 
until  after  a  period  of  observation  and  a  series  of  sputum  examinations. 
In  regard  to  sputum  examinations,  the  tubercle  bacilli  were  frequently 
absent  in  the  early  stage  before  softening  began  and  their  absence  often 
confused  what  was  considered  at  the  time  an  accurate  diagnosis.  The 
late  appearance  of  the  bacilli  was  misleading,  especially  to  general 
practitioners,  and  often  resulted  in  a  loss  of  time  and  consequent  progress 
of   the   disease. 

The  x-ray  picture  was  interesting.  A  composite  plate  of  the  tuber- 
culous lesions  would  show :  In  the  right,  an  extensive  homogeneous  mass 
at  the  hilum  with  a  pedunculated  extension  downward  and  outward 
toward  the  base  and  another  upward  toward  the  periphery.  The  margin 
of  this  mass  was  fuzzy  or  had  the  thickly  studded  appearance  of  a  miliary 
lesion.  There  was  a  clearer  area  in  the  upper  part  of  the  mass  with 
a  more  or  less  defined  margin.  The  apex  was  clear  or  contained  chronic 
tuberculous  markings  of  no  consequence.  The  left  would  have  a  similar 
but  smaller  mass  at  the  root.  Calcified  glands  showed  in  both  lungs.  A 
composite  plate  of  non-tuberculous  pneumonia  cases  would  show  a  less 
dense  shadow  with  poorly  defined  borders  dissociated  with  the  root, 
at  a  point  corresponding  to  the  inferior  angle  of  the  scapula.  Bronchial 
shadows  extending  toward  the  base  were  well  defined  in  both  lungs. 
Features  of  both  these  composite  plates  were  sometimes  associated. 

The  next  point  determined  was  the  fact  of  influenza  among  those  in 
whom  active  pulmonary  tuberculosis  was  diagnosed.  Many  gave  an 
indisputable  history  of  epidemic  disease.  A  number  knew  they  had 
tuberculosis  prior  to  the  acute  illness.  Others  gave  a  histor}^  of  symp- 
toms which  showed  undoubtedly  that  they  must  have  had  active  tuber- 
culosis prior  to  the  actute  influenza  while  others  denied  emphatically  any 
illness  whatever  that  could  have  been  construed  as  tuberculosis.  Influ- 
enza was  not  given  the  benefit  of  having  been  present  in  any  doubtful 
history.  Unless  the  individual  could  give  rather  clearly  a  history  of  a 
definite  attack  of  acute  exhausting  illness  of  the  respiratory  system  occur- 
ring in  the  period  of  the  epidemic,  influenza  was  not  considered  as  a 
factor  in  his  physical  condition.  Even  a  "  bad  cold "  was  regarded 
askance  and  usually  disregarded. 

As  it  was  impossible,  through  a  lack  of  facilities,  to  analyze  the  500 
dispensary,  sanatorium  and  office  patients  seen  during  the  year  following 
the  appearance  of  the  epidemic  in  September,  1918,  the  patients  admitted 
to  Eudowood  Sanatorium  are  utilized  to  determine  the  conclusions  of  this 
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investigation.  Practically  all  these  patients  were  seen  by  the  writer  prior 
to  admission,  and  were  admitted  because  of  active  tuberculosis,  and  with- 
out regard  to  or  knowledge  of  the  exciting  etiological  factor  in  most  in- 
stances. 

Of  the  i88  bona  fide  cases  of  tuberculosis  admitted,  53  or  28  per  cent. 
gave  a  history  of  having  had  influenza  during  the  epidemic ;  9  or  17  per 
cent,  of  the  53  had  known  tuberculosis  prior  to  influenza  ;  14  or  26  per  cent, 
gave  a  history  strongly  suspicious  of  a  previous  attack  of  tuberculosis, 
but  no  diagnosis  had  been  made ;  30  or  56  per  cent,  of  the  influenza  cases 
or  16  per  cent,  of  the  188  denied  any  previous  illness  that  could  have  been 
construed  as  tuberculosis.  The  average  duration  of  the  acute  illness  was 
three  weeks  and  the  average  interim  before  diagnosis  of  tuberculosis  was 
made  was  four  and  a  half  months.  The  time  of  separation  of  the  acute 
illness  and  the  onset  of  tuberculosis  was  not  apparent  in  many  instances, 
but  in  most  cases  there  was  a  definite  lull  of  symptoms  before  the  re- 
development of  sufficient  illness  to  take  the  patient  to  a  physician.  The 
element  of  diagnostic  error  in  these  patients  was  reduced  by  the  presence 
of  bacilli  in  the  sputum  of  39  of  the  53  and  by  confirmation  of  physical 
findings  with  the  x-ray  in  9  others  leaving  5  as  a  rather  narrow  margin 
for  error.  The  condition  of  the  53  on  April  i  last,  was  as  follows : — 
Of  the  9  who  were  known  to  have  had  tuberculosis  3  are  classed  as  dead, 
3  unfavorable  and  3  favorable ;  of  the  14  who  had  had  symptoms  indicat- 
ing previous  attack  of  tuberculosis,  5  dead,  3  unfavorable,  5  favorable 
and  I  unknown;  of  the  30  who  had  no  previous  history,  7  are  dead,  ii 
unfavorable,  7  favorable,  3  doubtful  and  2  unknown.  To  summarize, 
15  are  dead,  17  unfavorable,  16  favorable,  2  doubtful  and  3  are  unknown. 

According  to  the  American  Public  Health  Association  reports  the  in- 
fluenza morbidity  of  the  national  poulation  of  100,000,000  was  10,000,000 
or  10  per  cent,  with  a  mortality  of  about  500,000  or  one-half  of  i  per 
cent.  In  Maryland,  with  a  population  of  1,300,000,  there  were  150,000 
cases  or  approximately  10  per  cent,  with  an  immediate  mortality  from  all 
complications  of  6375  or  approximately  one-half  of  i  per  cent.  The  in- 
fluenza statistics  of  the  nation  and  this  State  so  closely  parallel  that  the 
writer,  curious  to  see  if  the  same  similarity  existed  regarding  the  influence 
of  the  acute  illness  on  tuberculosis,  sent  a  questionnaire  to  ninety  repre- 
sentative sanatoriums  of  the  different  States  of  the  Union.  The  follow- 
ing is  the  questionnaire  and  the  summary  of  answers  received  from  29 
sanatoriums  that  were  good  enough  to  reply,  and  the  figures  of  which 
were  available: 

1.  Number  of  bona  fide  cases  of  pulmonary  tuberculosis  admitted  from  Octo- 

ber I,  1918,  to  October  i,  1919 7871  or  100  per  cent. 

2.  How  many  patients   gave   history   of   having  had   definite   influenza   during 

the  recent  epidemic? 2143  or  27   per  cent. 

3.  How  many  of  these  knew  they  had  tuberculosis  prior  to  their  attack  of  in- 

fluenza ? 482  or  22.4  per  cent. 

4.  How  many  who  had  influenza  gave  a  history  of  chest  symptoms  prior  to  the 

influenza  that  you  believe  were  due  to  active  tuberculosis,  though  a  diag- 
nosis had  not  been  made  ? 507  or  23.7  per  cent. 
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5.  How  many  who  had  influenza  were  perfectly  free  according  to  the  history  of 

any  known  clinical  tuberculosis  prior  to  the  epidemic  ? 
1 150  or  54  per  cent,  of  the  post-influenza  cases  or  15  per  cent,  of  all  admitted. 

6.  What  are  the  present  classifications  of  your  post-influenza  tuberculosis  cases  ? 

Answer :     Majority  moderately  advanced. 

7.  What  are  the  present  prognoses  of  these  cases?     Answer:     On  the  whole, 

unfavorable. 

8.  Have    you    recovered    tubercle    bacilli    from    the    sputum    of    all    of    them? 

Answer  : 1409  positive  ;  746  negative. 

9.  In  your  experience,  had  the  epidemic  increased  the  number  of  cases  of  tuber- 

culosis  requiring   sanatorium    treatment   in   your   section    of   the   country? 
23  answered  yes,  2  slightly,  2  no  and  2  were  undecided. 


Tabulated  replies  from  29  sanaloria  to  questiannaires  asking  for  data  concerning  the  incidence 
and  influence  of  influetiza  in  tuberculosis 
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Curiously,  5  of  the  institutions  that  were  dubious  or  had  not  experienced 
an  increase  were  in  New  York  and  Pennsylvania.  The  Montefiore  Home 
had  experienced  no  increase  and  the  National  Jewish  Sanatorium,  Denver, 
reported  a  slight  increase. 

The  fact  that  29  representative  and  widely  scattered  sanatoriums  ad- 
mitted 7871  patients,  1170  or  15  per  cent,  of  whom  disclaimed  any  sickness 
prior  to  the  attack  of  influenza  to  which  they  personally  attributed,  with- 
out successful  controversion,  the  beginning  of  their  serious  illness,  would 
seem  to  place  influenza,  in  epidemic  form  at  any  rate,  in  the  front  rank  of 
the  exciting  causes  of  clinical  tuberculosis. 

We  have  no  definite  way  of  determining  what  percentage  of  the  actively 
tuberculous  apply  for  sanatorium  treatment,  but  very  likely  the  number 
maintains  a  constant  ratio  to  the  whole,  and  the  conclusion  does  not  seem 
illogical  that  if  15  per  cent,  of  the  sanatorium  population  could  blame  in- 
fluenza for  their  incapacity,  15  per  cent,  of  the  whole  tuberculosis  popula- 
tion could  do  likewise. 

Besides  being  of  itself  a  devastating  illness,  influenza  assumes  a  special 
significance  when  a  large  number  of  cases  of  tuberculosis  can  be  directly 
attributed  to  it,  and  every  known  means  to  exterminate  it  must  be  em- 
ployed. 

Patients  are  still  coming  for  diagnosis  with  a  history  pointing  definitely 
to  an  attack  of  influenza  during  the  first  wave  of  the  epidemic  in  1918. 
A  diagnosis  should  have  been  made  at  least  a  year  ago,  and  that  it  was 
not,  can  be  attributed  in  many  instances  to  a  failure  to  recover  tubercle 
bacilli  from  the  sputum  in  the  early  weeks  of  the  illness.  I  strongly 
approve  of  this  Association's  program  for  the  examination  of  every  in- 
dividual, giving  a  history  of  epidemic  influenza,  especially  those  who  have 
never  fullly  recovered,  and  trust  that  nothing  will  intervene  to  prevent  its 
consummation. 
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TWENTY  YEARS'  EXPERIENCE  WITH  THE 
SUBCUTANEOUS  TUBERCULIN  TEST 

By  Lawrason  Brown,  M.  D.,  and  Fred  H.  Heise,  M.  D. 

Trudeau,  N.  Y. 

The  subcutaneous  tuberculin  test  has  gradually  fallen  into  disuse. 
The  reasons  for  this  are  no  doubt  the  dread  of  the  danger  of  the  occa- 
sional severe  reactions,  the  introduction  of  the  cutaneous,  intracutaneous 
and  ophthalmic  tests,  and  of  the  x-ray,  and  the  more  widely  disseminated 
knowledge  that  a  positive  reaction  may  not  mean  tuberculous  disease 
in  the  organ  under  consideration.  In  spite  of  these  facts,  the  subcutaneous 
tuberculin  test  has  been  used  at  the  Trudeau  Sanatorium,  off  and  on,  for 
the  last  25  years.  At  one  time,  about  12  or  13  years  ago,  this  test  was 
given  to  all  patients  who  after  careful  repeated  examinations  showed 
no  tubercle  bacilli  in  the  sputum.  During  this  period  one  or  two  patients 
had  a  somewhat  prolonged  period  of  depression,  with  increase  of  symp- 
toms, following  a  rather  severe  reaction.  On  the  other  hand,  many  pa- 
tients felt  much  better  after  a  sharp  reaction  and  some  so  well  that  they 
desired  to  take  tuberculin  treatment.  One  of  the  authors  has  had  two 
or  three  severe  reactions  (104°)  to  tuberculin,  obtained  from  inhalation 
of  the  spray,  and  could  verify  that  a  feeling  of  well-being  followed  the 
reactions.  The  introduction  of  skin  and  eye  tests  and  the  fact  that  follow- 
ing a  reaction  to  a  subcutaneous  dose  of  tuberculin  focal  pulmonary 
reactions  were  unusual,  and  in  a  deep-seated  focus  not  to  be  expected,  cast 
doubt  upon  the  value  of  the  subcutaneous  test.  The  danger  from  tuber- 
culin lies  in  the  fact  that  extensive  pulmonary  disease  may  yield  few  or  no 
physical  signs  and  yet  respond  very  actively  to  tuberculin.  This,  how- 
ever, rarely  followed  in  our  early  work  with  the  subcutaneous  test,  but, 
in  any  case,  the  x-ray  study  reveals  at  once,  today,  the  presence  of  any 
deeply  seated  focus.  Not  only  is  this  revealed,  but  some  hold  that  con- 
gestive changes  about  reacting  foci  can  be  detected  and  that  we  thus  have 
an  additional  means  of  determining  a  focal  pulmonary  reaction.  A 
cottony,  hazy  appearance  about  a  previously  sharply  defined  "  dense " 
nodule  during  the  reaction,  which  in  some  days  disappears,  does  occur 
and  can  be  interpreted  as  a  congestive  process.  It  is  well  known  that 
during  a  tuberculin  reaction  such  conditions  can  occur. 

In  all,  324  patients  were  subjected  to  the  test  and  282  reacted  and  42 
failed  to  react. 

In  a  typical  reaction,  usually  10  to  18  hours  after  the  injection,  the  pa- 
tient begins  to  feel  feverish,  has  slight  elevation  of  temperature  and  has 
malaise.  The  symptoms  are  rapidly  aggravated  and  the  patient  is  soon 
forced  to  go  to  bed,  with  pains  in  the  head,  back  and  legs.     Oppression  in 
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the  chest  may  occur  and  the  tendency  to  cough  and  to  expectorate  in- 
creases. The  temperature  may  rise  to  103  °  and  usually  falls  rather 
rapidly  after  8  to  12  hours,  by  lysis.  It  may  not  rise  over  100  °  and  may 
persist  for  several  days  with  rather  severe  symptoms.  The  pulse  may 
reach  120  or  over,  and  the  urine  increase  in  amount  with  slight  traces 
of  albumin  or  a  diazo  reaction.  The  day  following  the  reaction  the 
patient  is  a  little  weak  but  soon  feels  as  well  as,  if  not  better  than,  usual. 
After  the  larger  doses  of  tuberculin,  the  reaction  must  be  characteristic  or 
show  focal  changes  before  it  can  be  termed  positive. 

The  tuberculin  used  was  Koch's  old  tuberculin,  designated  as  O.  T. 

All  cases  received  as  an  initial  injection  3/1  *  and  subsequently  at  in- 
tervals of  three  days,  some  of  the  following  doses  until  reaction  occurred : 
3/2,3/5,2/1,2/2,  2/3,2/4,2/5,2/6,2/7,  2/8,  i/i.  If  i/i  produced 
no  reaction  this  dose  was  repeated  and  if  there  was  still  no  reaction  the 
case  was  designed  as  not  reacting  to  the  test. 

I.  Percentage  reacting  in  each  group. 

For  the  reason  that  the  usual  procedure  was  to  give  only  the  following 
doses:  3/1,  2/1,  2/3,  2/5,  i/i,  those  cases  reacting  to  doses  between 
the  above  groups  were  classified  as  reacting  in  the  higher  group.  Thus, 
those  reacting  to  3/2,  3/5  and  2/1  were  classified  as  reacting  to  2/1  and 
those  reacting  to  2/2  and  2/3  were  grouped  in  the  2/3  group,  etc.  When 
classified  thus,  the  following  number  and  per  cent,  reacted : 


REACTING  DOSE 

NUMBER  or  CASES  GIVEN  THE  DOSE 

PEE  CENT  OF  REACTIONS 

3/1 

324 

2 

3/2,3/5,2/1 

318 

41 

2/2,  2/3 

189 

30 

2/4,  2/5 

133 

51 

2/6,  2/7,  2/8,  1/1 

65 

35 

In  all,  282  cases  reacted  to  the  test  but  14  were  not  examined  during 
or  immediately  after  the  reaction.  Of  the  remaining  268  cases  which 
were  examined  for  focal  reaction,  199  or  74  per  cent,  showed  no  focal 
reaction,  as  determined  by  physical  signs.  There  were  no  rales  present 
at  any  time  in  68  (34  per  cent.)  of  these  199  cases.  In  80  cases  (40  per 
cent.)  rales  were  present  before  and  after  the  test,  and  at  the  time  of 
discharge,  usually  several  months  later.  In  37  cases  (19  per  cent.) 
rales  were  present  before  the  test  but  disappeared  before  the  time  of  dis- 
charge. And  in  14  cases  (7  per  cent.)  rales,  not  present  before  and 
during  the  test,  were  present  at  discharge.  In  the  vast  majority  of 
cases  the  rales  were  fine  rales  which  occurred  most  often  in  the  upper  half 
of  the  lung. 

*  3/2  =  0.0002  cc,  2/1  =  o.ooi  cc,  i/i  =  o.oio  cc,  etc. 
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2.  Physical  signs  increased  during  reaction. 

Physical  signs  were  increased  during  the  reaction  in  48  (18  per  cent.)  of 
the  268  cases  examined.  Of  these,  6  cases  (123^  per  cent.)  had  no  rales 
upon  admission  or  upon  discharge,  but  did  have  them  during  the  reaction. 
So,  also  in  6  (12^  per  cent.)  the  rales  occurring  during  reaction  per- 
sisted until  discharge.  In  5  cases  (10  per  cent.)  rales,  present  upon 
admission  and  increased  during  the  reaction,  were  absent  at  discharge. 
And  in  31  (65  per  cent.)  the  rales  present  upon  admission,  were  increased 
during  the  test  and  present  upon  discharge. 

3.  Physical  Signs  diminished  during  reaction. 

In  21  of  the  268  cases,  physical  signs  were  diminished  during  the  re- 
action (8  per  cent.).  Of  these  21  cases,  16  had  rales  on  admission  and 
also  at  discharge.  The  remaining  5  cases  had  rales  on  admission  but 
not  at  discharge  (24  per  cent.). 

4.  Tubercle  bacilli  in  sputum  during  and  after  test. 

Five  cases  had  a  history  of  tubercle  bacilli  being  found  in  the  sputum 
previous  to  admission.  The  accuracy  of  these  observations  was  questioned 
at  Trudeau.     Other  cases  had  tubercle  bacilli  as  follows : 


PREVIOUS  TO 
ADMISSION 

BEFORE 
REACTION 

TMMTIDIATELY 

AFTER 

REACTION 

MONTHS 

AFTER 

REACTION 

PERSISTING 

MONTHS 
AFTERWARDS 

NUMBER  or 

CASES 

GAFFKY 

1 

1 

0 

2 

0 

1 

vii 

1 

0 

0 

? 

0 

1 

? 

1 

0 

1 

0 

0 

1 

ii 

0 

1 

0 

0 

0 

1 

i 

0 

0 

0 

0 

0 

1 

IV 

0 

0 

0 

1 

0 

4 

i,  i,  iii,  V 

0 

0 

0 

2 

0 

1 

iii 

0 

0 

0 

3 

0 

4 

1,  U,  U,  lU 

0 

0 

0 

4 

0 

2 

ii,v 

0 

0 

0 

5 

0 

1 

V 

0 

0 

0 

7 

0 

1 

i 

Thus  there  were  18  cases  (6  per  cent.)  in  which  tubercle  bacilli  were 
found  in  the  sputum  while  at  the  sanatorium.  In  only  two  instances  were 
these  found  immediately  after  the  test  and  one  of  these  cases  supposedly 
had  bacilli  present  previous  to  admission.  It  may  be  correctly  said 
that  the  incidence  of  occurrence  of  positive  sputum  in  these  test  cases 
is  not  greater  than  the  incidence  of  positive  sputum  occurring  in  similar 
cases  which  have  had  no  tuberculin  subcutaneously  and  a  previously 
consistently  negative  sputum.  None  of  these  cases  failing  to  react  to 
i/i  had  tubercle  bacilli  in  their  sputum  while  at  the  sanatorium.  And  in 
only  one  instance  was  there  a  history  of  tubercle  bacilli  found  previous 
to  admission.  Of  the  18  cases  having  positive  sputum  at  the  sanatorium, 
10  (56  per  cent.)  occurred  in  the  group  showing  no  increase  of  physical 
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signs  during  reaction.  Five  {2"]  per  cent.)  showed  increased  and  two 
(11  per  cent.)  diminished  physical  signs  during  reaction,  and  one  was  not 
examined. 

5.  Occurrence  of  hemoptysis. 

Of  the  282  cases  reacting  to  tubercuHn,  68  (24  per  cent.)  had  hemop- 
tysis at  some  time.  Of  these  68  cases,  46  (67  per  cent.)  showed  no 
change  in  physical  signs  during  reaction,  11  (16  per  cent.)  an  increase,  and 
7  (10  per  cent.)  a  diminution.  Four  cases  were  not  examined.  Of 
the  42  cases  not  reacting,  7  (17  per  cent.)  had  had  hemoptysis  at  some 
time. 

6.  Occurrence  of  pleurisy. 

Of  the  282  cases  reacting,  141  (50  per  cent.)  had  no  history  of  pleurisy. 
Dry  pleurisy  occurred  in  129  (46  per  cent.)  while  wet  pleurisy  occurred 
in  only  10  cases  (4  per  cent).  The  occurrence  of  pleurisy  bore  no  rela- 
tion to  a  focal  reaction  as  determined  by  physical  signs.  Of  the  42  cases 
not  reacting  to  the  test,  26  (61^  per  cent.)  had  no  pleurisy,  15  (38  per 
cent.)  had  dry  pleurisy,  and  i  (5^  per  cent.)  had  pleurisy  with  effusion. 
Of  the  144  cases  with  a  history  of  dry  pleurisy,  129  (89  per  cent.)  reacted 
and  of  the  11  cases  with  wet  pleurisy  10  (91  per  cent.)   reacted. 

7.  Focal  Reactions  determined  bv  -v-ray. 

There  were  41  cases  reacting  constitutionally  that  had  x-rays  taken 
within  24  hours  of  the  onset  of  the  reaction.     In  this  group  there  were : 

New  Growth i 

Pleurisy    only i 

Negative   cases 9 

Peribronchial    cases 26 

Parenchymatous    cases 5 

The  case  of  new  growth  showed  an  extension  of  the  lesion,  whether  be- 
cause of  the  tuberculin  or  not  is  problematical.  The  pleuritic  case  showed 
no  change.  Seven  of  the  negative  cases  showed  no  change,  while  two 
showed  a  questionable  increase  in  the  shadows.  Of  the  26  peribronchial 
cases,  18  showed  no  change,  5  a  questionable  increase,  2  a  definite  increase, 
and  one  a  questionable  clearing  of  the  shadows.  Of  the  5  parenchymatous 
lesions,  4  showed  no  change  and  one  a  definite  increase  in  the  shadows. 
Thus,  of  all  cases  considered,  only  3  showed  a  definite  increase  in  shadows 
during  the  reaction.  Two  of  these  were  of  the  peribronchial  and  one  of 
the  parenchymatous  type. 

8.  Post-Discharge  History. 

The  following  table  compares  the  post-discharge  history  of  the  cases 
in  year  groups,  according  to  the  number  of  years  after  discharge  that  in- 
formation is  obtainable : 
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Post-discharge  hislory 
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From  the  above,  it  is  seen  that  the  cases  reacting  to  the  test  have  a 
relapse  incidence  of  1.5  to  2  times  the  relapse  incidence  of  those  cases 
not  reacting.  However,  the  number  of  cases  not  reacting  is  too  small 
from  which  to  draw  absolute  conclusions. 

9.  Relation  between  focal  reaction  as  determined  by  physical  signs  and 
x-ray  findings. 

There  were  41  cases  that  had  x-rays  made  during  the  reaction,  of  whom 
4  had  no  chest  examination  made  at  the  time.  Of  the  remaining  37 
cases,  29  showed  no  change  in  physical  signs  during  the  reaction.  Of 
these  29,  22  had  no  rales.  Of  the  22  cases  having  no  rales  and  showing 
no  change  in  physical  signs  during  the  reaction,  the  x-ray  showed  no 
change  in  15  (68  per  cent.).  In  2  (9  per  cent.)  an  increase,  in  4  (18  per 
cent.)  a  questionable  increase,  and  in  i  (5  per  cent.)  a  diminution  of 
shadows  was  seen. 

Seven  cases  (5  with  fine  and  2  with  moderately  coarse  rales)  showed 
no  change  in  physical  signs  during  the  reaction.  Of  these,  the  x-ray 
showed  no  change  in  5  cases,  a  questionable  increase  in  one  case  and  an 
increase  in  one  case.  Two  cases,  both  without  rales  upon  admission,  had 
questionable  fine  rales  during  the  reaction.  One  showed  no  change,  the 
other  questionable  increase  in  shadows  by  x-ray  during  the  reaction.  One 
case  developed  moderately  coarse  rales  at  a  base  during  the  reaction. 
This  case  showed  a  questionable  increase  of  shadows  by  x-ray. 

Three  cases  had  a  definite  increase  in  rales  during  the  reaction.  All 
showed  no  change  by  x-ray.  Two  cases  showed  a  diminution  of  rales 
during  the  reaction.     Both  showed  no  change  by  x-ray. 

Of  the  41  cases  having  x-rays  before  and  during  the  reaction,  30  showed 
no  change  (73  per  cent,).  Of  the  remaining  11,  7  showed  a  question- 
able increase  (17  per  cent.),  3  a  definite  increase  (7  per  cent.),  and  one 
a  questionable  clearing. 

There  seemed  to  be  no  difference  in  the  after  history  of  those  who  did 
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and  did  not  show  focal  reaction  by  means  of  x-ray.  But  the  numbers  are 
too  few  to  warrant  a  definite  statement. 

10.  Dangers  of  the  test. 

When  the  cases  are  properly  selected,  the  evidence  is  overwhelmingly 
in  favor  of  no  permanent  harm  being  done,  if  the  test  is  carried  out  care- 
fully and  the  doses  properly  regulated  and  spaced.  As  a  matter  of  fact, 
some  cases  seem  to  show  improvement. 

11.  Selection  of  cases. 

It  is  obvious  that  the  tuberculin  is  of  no  value  when  a  diagnosis  can  be 
made  with  certainty  without  the  test.  Therefore,  when  tubercle  bacilli 
are  present  in  the  sputum,  or  when  there  is  a  definite  and  otherwise  un- 
explainable  hemoptysis,  or  when  definite  moderately  coarse  rales  are 
present  in  the  upper  half  of  the  chest,  or  when  there  is  a  history  of  an 
otherwise  unexplainable  pleurisy  with  effusion,  and  when  any  one  of 
the  above  is  accompanied  by  a  definite  parenchymatous  lesion  as  seen  in 
the  x-ray  plate,  somewhere  in  the  upper  half  of  the  chest,  the  test  should 
not  be  employed,  as  no  further  assistance  can  be  given  by  it. 

However,  when  the  x-ray  fails  to  show  a  definite  parenchymatous  lesion 
somewhere  in  the  upper  half  of  the  chest  and  tubercle  bacilli  cannot  be 
demonstrated,  the  test  can  be  used  advantageously  as  an  aid  in  differential 
diagnosis,  for,  when  the  test  proves  negative,  pulmonary  tuberculosis  that 
needs  treatment  is  in  all  probability  not  present. 

12.  Value  of  the  tuberculin  test  as  regards  diagnosis  and  treatment. 
Supposedly  specific,  the  tuberculin  test  presupposes  at  least  an  infection 

with  the  tubercle  bacillus  when  positive.  However,  it  does  not  give  any 
accurate  information  as  to  whether  tuberculous  disease  is  present  or  not: 
or,  if  present,  the  test  does  not  give  any  definite  knowledge  regarding  its 
activity.  For  this  reason,  therefore,  a  positive  reaction  must  in  itself 
mean  nothing  more  than  infection  with  the  tubercle  bacillus.  However, 
when  the  reaction  is  accompanied  by  a  definite  focal  pulmonary  reaction 
as  seen  by  the  x-ray  it  must  be  supposed  that  the  pulmonary  infection  at 
least  is  present.  For  this  reason  it  is  probably  the  wiser  course  to  give 
the  patient  the  benefit  of  sanatorium  treatment,  according  to  his  sympto- 
matic needs,  for  from  three  to  six  months  in  order  that  he  may  learn  how 
to  regulate  his  life  properly  and  to  avoid  a  future  breakdown. 

The  three  cases  showing  a  definite  pulmonary  focal  reaction  by  x-ray 
had  no  increase  of  physical  signs  during  the  reaction.  Of  the  five  cases 
showing  by  x-ray  a  questionable  focal  pulmonary  reaction,  only  one  had 
increase  of  physical  signs  during  the  reaction.  It  may  be  said  that  73 
per  cent,  of  the  41  cases  having  x-rays  during  the  reaction  showed  no 
change  by  x-ray,  and  78  per  cent,  of  37  cases  having  both  a  chest  exami- 
nation and  an  x-ray  during  the  reaction  showed  no  change  as  determined 
by  rales.  So  it  can  be  truthfully  stated  that  with  a  proper  selection  of 
cases  the  vast  majority  show  no  pulmonary  change  during  the  reaction. 
Of  267  cases  examined  during  reaction,  only  47  (18  per  cent.)  showed  an 
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increase  of  rales  or  the  occurrence  of  rales  during  reaction,  and  21  (8  per 
cent.)  showed  a  decrease  in  rales. 

When  the  test  is  negative,  tuberculous  infection  is  not  proved  or  dis- 
proved, and  the  after  history  of  patients  shows  fewer  relapses  from 
tuberculosis  than  if  the  test  proved  positive.  So,  also,  in  42  cases  not 
reacting,  none  were  known  to  have  died  of  pulmonary  tuberculosis.  In 
regard  to  two  relapses,  one  occurred  in  an  incipient  case  who  had  hemor- 
rhages at  the  sanatorium  and  of  whom  no  x-ray  was  made.  This  pa- 
tient was  alive  11  years  after  discharge.  The  other  relapse  occurred  in 
a  case  otherwise  negative  and  was  classified  as  relapsed  owing  to  the  fact 
that  hemorrhage?  occurred  during  the  first  and  fourth  years  after  dis- 
charge. So,  if  42  cases  can  be  used  as  a  standard  for  judgment,  a  nega- 
tive reaction  in  selected  cases  is  so  infrequently  followed  by  relapse  as  to 
be  fairly  negligible.  For  this  reason  it  can  also  be  stated  that  a  nega- 
tive reaction  presupposes  symptoms  of  activity  due  to  causes  other  than 
pulmonary  tuberculosis. 

SUMMARY  AND  CONXLUSIONS 

1.  These  conclusions  are  based  on  a  study  of  324  patients  subjected  to 
the  subcutaneous  tuberculin  test  during  a  period  of  24  years. 

2.  Added  knowledge  has  restricted  the  use  of  this  test  to  patients  with- 
out a  definite  parenchymatous  x-ray  pulmonary  lesion,  or  in  rare  in- 
stances, to  those  with  an  apparently  healed  parenchymatous  pulmonary 
lesion,  slight  in  extent. 

3.  Forty-two  patients  failed  to  react  to  a  second  dose  of  o.oi  cc.  Old 
Tuberculin  (usually  spoken  of  as  10  mg.). 

4.  Patients  who  fail  to  react  to  this  dose  may  be  safely  returned  home 
and  to  work. 

5.  The  use  of  the  subcutaneous  tuberculin  test  has  produced  no  lasting 
untoward  result  and,  given  as  advised,  has  only  a  very  temporary  effect 
upon  the  patient,  which,  however,  is  more  usually  favorable. 

6.  In  only  2  instances  did  tubercle  bacilli  occur  in  the  sputum  for  the 
first  time  immediately  after  the  test. 

7.  Over  90  per  cent,  of  the  75  patients  with  a  history  of  hemoptysis 
reacted  to  the  tuberculin  test. 

8.  x\bout  90  per  cent,  of  144  patients  with  dry  pleurisy,  and  90  per  cent, 
of  ten  patients  with  wet  pleurisy,  reacted  positively  to  the  tuberculin  test. 

9.  Of  41  patients  studied  by  x-ray,  only  3  showed  a  positive  increase  of 
shadows. 

10.  Of  268  patients,  only  48  (18  per  cent.)  showed  an  increase  of  rales 
during  the  reaction,  and  21  (8  per  cent.)  a  decrease. 

11.  The  subcutaneous  tuberculin  test  when  positive  proves  tuber- 
culous infection,  but  when  accompanied  by  definite  clinical  changes,  or 
more  surely  if  by  increase  of  x-ray  changes,  (focal  reaction)  indicates  that 
the  lesion  is  more  accessible  to  circulatory  changes  aiici  presumably  less 
firmly  cicatrized  (healed). 


SEROLOGICAL      STUDIES      IN      TUBERCULOSIS 
THIRD  CONTRIBUTION,  CONCERNING 
PRECIPITINS  AND  COMPLEMENT- 
FIXING  ANTIBODIES 

By  Yoshio  Nishida,  M.D.,  and  S.  A.  Petroff 

Trudeau,  N.  Y. 

One  of  the  most  interesting  problems  in  serology,  and  it  must  be  con- 
fessed, one  of  the  most  difificult  of  solution,  is  the  specificity  of  serum  re- 
actions. We  possess  a  wealth  of  experimental  data  relating  to  the  specific 
immune  bodies  formed  in  the  sera  of  animals  injected  with  either  dead 
or  living  micro-organisms.  Different  serum  reactions  from  time  to  time 
have  been  discovered,  some  of  which  have  been  applied  very  successfully 
in  clinical  medicine  while  others  have  not  been  so  practicable.  They 
have  varied  as  to  their  value,  and  not  all  have  had  the  practical  bearing 
as  laboratory  tests  on  which  the  clinicians  could  depend  for  diagnosis. 
The  specificity  of  the  serum  reactions  is  indisputable.  These  reactions 
have  many  characteristics  in  common.  Such  sera,  giving  various  reac- 
tions, may  arise  either  from  artificial  stimulation  or  they  may  some- 
times be  found  present  normally. 

The  observation  of  antibodies  to  specific  bacteria  in  the  serum  of  normal 
individuals  who  give  no  history  of  having  previously  experienced  an  in- 
fection, is  mentioned  by  many  investigators  who  consider  their  relation 
to  acquired  immunity.  It  must  be  taken  into  consideration  that  in  some 
of  these  cases  a  disease  is  not  necessary  for  the  development  of  such  an 
antibody.  A  reaction  so  obtained  may  be  a  response  to  an  infection  which 
is  not  followed  by  a  clinical  disease,  or  may  exist  as  a  natural  or  normal 
antibody.  The  inability  of  explaining  positive  reaction  with  the  sera 
of  apparently  normal  individuals  has  discouraged  many  investigators,  and 
has  cast  considerable  doubt  as  to  the  reliability  of  serum  reactions.  It 
is  very  difficult  to  explain  the  persistence  of  normal  antibodies,  as  for 
instance,  the  presence  of  normal  diphtheria  antitoxin,  a  fact  that  quite 
few  persons  fail  to  give  a  positive  Schick  test,  or  that  positive  tuberculous 
complement  fixation  in  about  8  per  cent,  of  apparently  normal  individuals. 
It  is  probable  that  the  mechanism  of  antibody  production  is  a  metabolic 
function  resulting  from  physiological  hyperactivity  of  the  cells. 

The  phenomenon  of  antibody  formation  is  not  at  all  limited  to  bacteria 
or  bacterial  derivatives  like  toxins,  etc.,  and  it  cannot  be  looked  upon 
merely  as  a  complex  mechanism  existing  for  the  primary  purpose  of 
protecting  the  body  against  infectious  disease.  It  can  be  demonstrated 
where  any  form  of  protein  is  injected  in  the  animal  body. 

The  serum  reactions,  and  especially  that  of  complement  fixation,  have 
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been  one  of  the  principal  studies  in  our  laboratory  for  the  last  six  years. 
From  time  to  time  we  have  published  results  dealing  with  the  different 
phases  of  the  reaction.  It  will  be  perhaps  of  some  interest  to  review 
some  of  the  work  done  by  one  of  us  during  these  last  six  years. 

In  the  first  paper  which  appeared  in  1917  ^  we  presented  a  broader 
study  of  the  reaction  of  complement  fixation  in  tuberculosis  based  on 
clinical  and  experimental  data.  The  second  paper  in  1920  ^  dealt  chiefly 
with  the  experimental  side  of  this  phenomenon.  In  this  second  paper 
an  attempt  was  made  to  determine  the  antigenic  properties  of  the  tubercle 
bacilli  giving  rise  to  the  reactions  and  the  chemical  nature  of  the  antigens 
was  fully  discussed.  Our  view  of  the  mechanism  of  the  reaction  was 
presented. 

In  this  third  communication  we  are  presenting  studies  on  the  nature 
of  the  antibodies  responsible  for  the  reaction.  Their  physical  and  chemi- 
cal properties  will  be  discussed.  The  phenomenon  of  precipitins  observed 
will  be  presented,  as  it  has  occurred  in  the  serum  of  experimental  animals. 

In  discussing  the  nature  of  antibody-antigen  reactions  we  are  very 
much  hampered  by  the  fact  that  antibodies  have  never  been  isolated 
in  a  pure  state.  In  a  reaction  like  complement  fixation,  we  naturally 
observe  the  effect  brought  about  by  the  interrelation  of  certain  com- 
ponents in  a  highly  complex  and  inseparable  mixture.  There  is  no  ques- 
tion but  that  the  reacting  component  appears  to  be  collodial  or  else  to  be 
one  markedly  influenced  by  a  class  associating  with  such  substances. 

It  seems  natural  that  in  order  to  make  any  progress  in  our  knowledge 
in  comprehending  this  phenomenon,  we  must  study  the  nature  of  sub- 
stances with  which  we  are  working.  Results  presented  in  this  paper  are 
few  and  of  minor  importance,  but  we  believe  they  may  add  a  few  more 
observations  to  our  knowledge  of  serology. 

In  the  following  study  on  the  antibodies  responsible  for  the  reaction 
we  used  several  sera  in  determining  the  nature  of  antibodies.  Large 
amounts  of  blood  were  necessary  in  order  to  obtain  any  results  and  con- 
tinuous bleeding  was  required.  In  1916  the  serum  of  a  cow  spontaneously 
infected  with  tubercle  bacilli  was  used,  but  it  was  soon  discarded  for  the 
following  reasons:  first,  we  did  not  know  the  type  of  the  organism  caus- 
ing the  disease,  and  second,  the  duration  of  the  disease  was  unknown. 
The  second  experiment  was  carried  on  with  the  serum  of  a  sheep  which 
previously  to  sensitization  had  been  tested  with  tuberculin.  The  blood 
was  tested  for  complement-fixing  antibodies  before  immunization  and  for 
such  immunization  a  known  type  of  tubercle  bacilli  was  used.  Sheep  are 
well  known  to  develop  a  high  sensitiveness  to  tuberculin  after  inoculation. 

ANTIBODIES  DEVELOPED  IN  SHEEP  SERUM 

Tubercle  bacilli  were  carefully  weighed  and  suspended  in  85  per  cent, 
salt  solution.  First,  intravenous  inoculations  were  made  with  organisms 
which  had  been  heated  at  60-65°  C.  for  half  an  hour.  This  was  followed 
with  gradual  increase  in  amounts  of  human  tubercle  bacilli,  H^-,.     Every 
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inoculation  was  followed  by  elevation  of  temperature  and  discomfort, 
and  the  animal  became  drowsy  and  refused  to  eat.  There  were  eleven 
inoculations  of  human  tubercle  bacilli  given,  suspended  in  85  per  cent, 
chloride,  in  a  period  of  five  months.  The  final  higher  titre  was  .0001  cc. 
of  serum  for  the  complement  fixation  reaction.  It  was  interesting  at 
this  point  to  see  what  would  be  the  eflfect  on  the  titre  of  complement 
fixing  antibodies  if  the  human  tubercle  bacilli  to  which  the  sheep  have 
natural  immunity  were  subjected  by  an  inoculation  of  bovine  tubercle 
bacilli  of  known  virulence.  From  the  table  (table  i)  it  can  be  clearly 
seen  that  a  decline  of  titre  occurred  after  such  an  inoculation.  The  re- 
action followed  by  the  inoculation  of  bovine  tubercle  bacilli  was  much 
more  severe  than  that  followed  by  the  human  tubercle  bacilli  and  the  titre 
of  the  complement  fixing  antibodies  dropped  from  .0001  cc.  to  .0005  cc. 
Unfortunately  the  animal  after  the  third  inoculation  died  of  pleuro- 
pneumonia, and  at  the  autopsy  no  tuberculosis  could  be  demonstrated. 
The  table  gives  the  details  of  intervals  of  inoculations,  amount  of  tubercle 
bacilli  used  and  the  development  of  the  complement-fixing  antibodies  as 
observed  in  the  complement  fixation  test. 

A  second  animal  was  selected  for  immunization,  with  the  object  of  see- 
ing what  effect  was  produced  on  the  antibody  production  by  an  antigen 
rich  in  split  lipins  from  tubercle  bacilli  and  the  tubercle  protein. 

For  this  purpose  methyl  alcohol  extract  antigen  was  selected,  because 
it  has  given  us  fairly  good  results  in  the  complement  fixation  test  and  is 
very  stable.  Ground  tubercle  bacilli  were  mixed  in  proportions  as  de- 
scribed in  our  first  paper,*  left  in  an  incubator  for  several  weeks  and 
in  the  meantime  shaken.  The  antigen  was  then  evaporated  to  dryness 
and  when  used  was  taken  with  0.85  per  cent,  sodium  chloride  solution. 
This  was  then  injected  intravenously  at  different  intervals  and  the  sera 
studied  for  complement-fixing  antibodies.  From  the  table  (table  2)  it 
can  be  seen  that  the  production  of  antibodies  by  using  such  an  antigen 
was  very  slow.  The  titre  of  antibodies  was  only  0.025  after  the  seventh 
injection.  At  this  point  inoculation  of  living  human  tubercle  bacilli  was 
started.  The  result  after  such  inoculation  was  striking.  The  titre  after 
the  third  inoculation  was  tenfold,  .0025  —  see  table  No.  2. 

It  is  evident  that  the  ideal  organism  for  obtaining  a  high  titre  of  the 
antibodies  is  one  not  altered  by  chemicals  or  heat  but  by  living  virulent 
organisms.  This  fact  has  been  brought  out  by  many  investigators.  San- 
born, in  summarizing  the  literature  on  the  use  of  dead  and  Hving  organ- 
isms concluded  that  unheated  organisms  have  proved  by  far  superior 
to  the  killed  organisms,  which  fact  was  corroborated  by  our  experiments. 
The  sensitization  of  our  animals  was  carried  along  until  the  anti- 
bodies could  be  demonstrated  in  very  high  dilutions.  As  soon  as  we  were 
satisfied  with  the  antibody  titre,  large  amounts  of  serum  were  obtained 
and  various  studies  were  made  on  the  nature  of  the  antibodies. 
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THE  EFFECT  OF  HEAT  ON  ANTIBODIES 

First,  the  effect  of  the  heat  on  inactivation  was  studied.  The  serum 
was  diluted  1-20  and  distributed  in  small  test  tubes  and  heated  at  various 
degrees  varying  from  56-100  c.  This  study  was  undertaken  to  see  what 
parallelism  existed  between  the  antibodies  responsible  for  Wasserman 
test  and  the  complement-fixing  antibodies  in  tuberculosis.  Table  No. 
3,  a  and  b,  gives  the  details  of  the  effect  of  heat  on  the  antibodies : 

TABLE  3a 
The  effect  of  keat  on  antibodies 


AMOUNT  OP  sheep's  SERA 

0.05 

0.01 

0.005 

0.001 

0.000s 

0.0001 

s 

8 

0 
0 

Active  sera 

+  +  +  + 
+  +  +  + 
+  +  +  + 
+  +  +  + 
+  +  +  + 
+  +  +  + 
+  +  +  + 
+  +  +  + 

++++ 
++++ 
++++ 
++++ 
++++ 
++++ 
++++ 
++++ 

+  +  +  + 
+  +  +  + 
+  +  +  + 
+  +  +  + 
+  +  +  + 
+  +  +  + 
+  +  +  + 
+  +  +  + 

++++ 
++++ 
++++ 
++++ 
++++ 
++++ 
++++ 
++++ 

++++ 
++++ 
++++ 
++++ 
++++ 
++++ 
++++ 
++++ 

++++ 
++++ 
+++ 
+++ 
+++ 
+++ 
+++ 
+++ 

0 
0 
0 
0 
0 
0 
0 
0 

0 

5  minutes  heat  sera. . 
10  minutes  heat  sera. . 
20  minutes  heat  sera . . 
30  minutes  heat  sera. . 
60  minutes  heat  sera . . 
90  minutes  heat  sera. . 
120  minutes  heat  sera . . 

0 
0 
0 
0 
0 
0 
0 

TABLE  3b 

Efect  of  various  degrees  of  heat  on  the  antibodies 


AMOUNT  OP  SHEiP'S  SERA 

0.01 

0.005 

0.0025 

0.0005 

0.00025 

0.0001 

§ 

8 
0 

0 

Active  sera 

+  +  +   + 

+  +  +  +  00 
+  +  +  + 
+  +  +  + 

+  +  +  + 
+  +  +  + 
+  +  +  + 
+  +  +  + 

0 

0 

+  +  +  + 
+  +  +  + 
+  +  +  + 

0 

0 

0 

++++ 
++++ 
++++ 

0 
0 
0 

+  +  +  + 
+  +  +  + 
+  +  +  + 

0 
0 
0 

++++ 
++++ 
++++ 

0 
0 
0 

0 
0 
0 
0 
0 
0 

0 

56°C.— 30  minutes 

60°C.— 30  minutes 

70°C.— 30  minutes 

80°C.— 30  minutes 

lOO'C— 30  minutes 

0 
0 
0 
0 
0 

The  antibodies  demonstrated  in  the  sensitized  sheep  sera  are  not  de- 
stroyed even  at  60°  C.  for  30  minutes.  It  will  be  noted  from  the  protocols 
that  they  are  not  at  all  altered  and  that  the  titre  remains  the  same.  At 
70°  they  are  practically  destroyed,  that  is,  the  strength  of  the  antibodies 
when  the  serum  is  heated  at  70°  is  only  2  per  cent,  of  the  strength  when 
serum  is  heated  at  56°.  How  does  this  compare  with  the  antibodies  re- 
sponsible for  the  Wasserman  reaction  ?  It  has  been  shown  by  Noguchi  ^ 
that  a  positive  syphilitic  sera  loses  .9  of  its  titre  of  antibodies  when  heated 
at  56°  for  60  minutes.  This  loss  does  not  take  place,  however,  when  a 
serum  containing  tuberculous  antibodies  is  heated.     From  protocols  we 
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may  safely  conclude  that  the  two  antibodies  are  distinct  in  their  behavior 
to  heat.  It  must  be  remembered  that  such  results  were  obtained  with 
the  sera  of  experimental  animals  and  if  the  antibodies  present  in  the 
serum  of  patients  resists  such  heat,  it  offers  a  safe  inactivation  of  the 
sera  whereby  the  cross  fixation  may  be  completely  eliminated.  But  be- 
fore such  a  conclusion  is  drawn  much  work  must  be  done  to  corroborate 
this   finding. 

DIFFUSIBILITY  OF  THE  ANTIBODIES 

The  diffusibility  of  the  antibodies  was  next  investigated.  Much  work 
has  been  done  with  other  antibodies,  and  we  considered  that  a  repetition 
might  be  of  value  to  corroborate  that  done  by  previous  observers.  For 
this  purpose  sera  were  dialyzed  for  different  periods  of  time. 

Collodion  sacks  were  prepared  by  dissolving  one  ounce  of  collodion  in 
500  cc.  of  mixture  of  equal  volume  of  ether  and  ethyl  alcohol.  This  was 
left  standing  and  now  and  then  shaken  up  in  order  to  dissolve  it  com- 
pletely. A  brownish  sediment  settled  out  and  it  was  then  used.  The 
sacks  were  prepared  by  coating  the  inside  of  test  tubes,  and  dialyzers  thus 
obtained  were  tested  for  their  dififusibility.  Small  amounts  of  sera  were 
very  carefully  put  in  the  dialyzers  with  sterile  capillary  pipettes  and 
dialyzed  against  .85  per  cent,  salt  solution.  The  dialysate  was  then  tested 
every  few  hours  and  the  results  showed  that  the  antibodies  concerned 
are  colloids  in  their  nature  similar  as  to  dififusibility  to  the  antibodies  ob- 
tained by  immunizing  animals  with  other  micro-organisms,  a  fact  demon- 
strated previously  by  many  investigators. 

EFFECT  OF  X-RAY  RADIATION 

The  effect  of  x-ray  radiation  on  the  complement  and  the  antibodies 
was  then  undertaken.  Considerable  work  has  been  reported  in  the  last 
few  years  on  the  effect  of  x-ray  radiation  on  the  antibodies.  The  re- 
sults obtained  by  various  workers  have  been  very  contradictory.  Most 
of  the  work,  however,  has  been  done  on  the  effect  of  such  radiation 
on  the  production  of  antibodies  and  the  complement  in  vivo.  Murphy  and 
Ellis  *  by  exposing  normal  and  splenectomized  mice  found  marked  differ- 
ences in  the  susceptibility  to  tuberculosis  in  the  radiated  animals. 
Warner  ^  believed  that  animals  exposed  to  x-ray  caused  an  increased 
production  of  complement,  while  on  the  other  hand  Simonds  and  Jones  ® 
found  no  difference  in  the  agglutinins  and  precipitins  between  exposed  and 
normal  guinea  pigs.  The  latter  also  found  that  the  animals  exposed  to 
the  x-ray  did  not  show  much  variation  in  the  complement-fixing  antibodies 
and  the  opsonins,  from  the  normal.  Hektoen  '  obtained  the  same  results. 
In  a  careful  review  of  the  literature  we  failed  to  find  any  account  of  the 
effect  of  the  x-ray  radiation  on  the  tuberculous  complement-fixing  anti- 
bodies in  vitro. 

The  object  of  our  experiment  was  to  find  out  what  was  the  effect  of 
the  x-ray  on  the  antibodies  in  vitro.     The  sensitized  sheep  sera  were  diluted 
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i-io  with  .85  salt  solution  and  2cc.  of  the  diluted  sera  was  distributed 
in  small  test  tubes  having  very  thin  walls.  All  tubes  were  subjected  to 
following  radiation :  Coolidge  tubes  5  milli-amperes,  9  inches  spark,  7.5 
inches  distance  and  exposed  at  difit'erent  intervals.  Tables  4,  a  and  b 
give  the  details : 

TABLE  4A 

Efecl  of  X-ray  radiation  on  antibodies 


Not  exposed 

Exposed  2  min- 
utes  

Exposed  4  min- 
utes  

Exposed  6  min- 
utes  

Exposed  8  min- 
utes  

Exposed  10  min- 
utes  


AllOUNT  OF  SERUM 


0.1 


+  +  +  + 
+  +  +  + 
+  +  +  + 
+  +  +  + 
+  +  +  + 
+  +  +  + 


0.05 


+  +  +  + 
+  +  +  + 
+  +  +  + 
+  +  +  + 
+  +  +  + 
+  +  +  + 


0.01 


++++ 
++++ 
++++ 
++++ 
++++ 
++++ 


0.005 


+  +  +  + 
+  +  +  + 
+  +  +  + 
+  +  +  + 
+  +  +  + 
+  +  +  + 


OjOOI 


++++ 
++++ 
++++ 
++++ 
++++ 
++++ 


0.0005 


0.0001 


++++ 
++++ 
++++ 
++++ 
++++ 
++++ 


TABLE  4b 

Effect  of  X-ray  radiation  on  antigen. 


TITRE  OP  ANTIGEN   1-20  DILtTTION 

0.1 

0.08 

0.06 

0.04 

0.03 

0.02 

0.01 

■3 

a" 

Not  exposed 

+   +  +  +  +   + 
+  +   +  +  +  + 
+   +   +   +  +  + 
+   +   +   +   +   + 

+  +  +  +  +  + 
+  +  +  +  +  + 
+  +  +  +  +  + 
+  +  +  +  +  + 

+  +  +  +  +  + 
+  +  +  +  +  + 
+  +  +  +  +  + 
+  +  +  +  +  + 

+  +  +  +  +  + 
+  +  +  +  +  + 

+  +  +  4-  +  + 
++++++ 

+  +  +  + 
+  +  +  + 
+  +  +  + 
+  +  +  + 
+  +  +  + 
+  +  +  + 

+  +  +  + 

+  +  +  + 
+  +  +  + 
+  +  +  + 
+  +  +  + 

++ 
++ 
++ 
++ 
++ 
++ 

n 

Exposed    2  minutes 

Exposed    4  minutes 

Exposed    6  minutes 

Exposed    8  minutes 

Exposed  10  minutes 

0 
0 
0 
0 
0 

The  same  technique  was  also  carried  out  with  the  guinea  pig's  sera  to 
note  the  effect  of  radiation  of  x-ray  on  the  complement  as  shown  in 
table   5. 

Failing  to  destroy  the  complement  and  the  antibodies  by  such  radiation, 
by  elimination  we  tried  to  find  where  the  error  lay.  The  temperature 
during  such  radiation  was  then  studied,  and  it  was  found  that  at  7  minutes 
exposure  the  temperature  under  the  tube  was  44.5°  C,  a  temperature 
sufficient  to  alter  considerable  units  of  complement.  The  temperature 
however  was  that  of  the  human  body  when  a  fan  was  used  in  cooling 
the  x-ray  tube.     It  seems  that  x-ray  radiation  has  no  effect  on  the  ther- 
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TABLE  5 

Efecl  of  X-ray  radiation  on  complement 


Not  exposed 

Exposed  1  minute. 
Exposed  2  minutes 
Exposed  3  minutes 
Exposed  4  minutes 


AUOUNT  OF  COSfPLEMZNT.     1-20  DILDTIOM 


0.25 


C.H. 
C.H. 
C.H. 
C.H. 
C.H. 


C.H. 
C.H. 
C.H. 
C.H. 
C.H. 


0.15 


C.H. 
C.H. 
C.H. 
C.H. 
C.H. 


0.1 


P.H. 
P.H. 
P.H. 
P.H. 
P.H. 


0.05 


N.H. 
N.H. 
N.H. 

N.H. 
N.H. 


molability  of  the  antibodies  and  the  complement.  The  positive  results 
obtained  by  some  investigators  could  not -be  corroborated  by  us.  There 
are  so  many  factors  which  must  be  taken  into  consideration  that  a  slip 
of  technique  may  lead  to  a  faulty  conclusion.  The  fact  that  in  our 
study  the  heat  factor  was  eliminated  when  the  result  was  then  negative, 
strongly  suggests  that  the  destruction  of  complement  as  reported  by  some 
workers  is  probably  due  to  the  heat  radiation  and  not  to  the  rays  them- 
selves. 


EFFECT  OF  DIRECT  SUNLIGHT  ON  ANTIBODIES 

The  effect  of  the  direct  sunlight  on  antibodies  and  on  the  complement 
was  also  studied.  Diluted  serum  was  exposed  for  different  times  to  direct 
sunlight  and  titrated.  It  was  found  that  on  warm  days  when  the  solar 
temperature  was  high,  a  considerable  amount  of  complement  was  de- 
stroyed, while  when  the  weather  was  cold  and  the  temperature  in  the  sun 
was  not  very  high,  very  little  complement  was  destroyed. 

We  obtained,  however,  entirely  different  results  when  we  subjected 
the  complement  and  the  antibodies  to  the  radiation  of  ultra-violet  rays. 
Here  the  destruction  of  complement  took  place  in  a  short  time  and  the 
temperature  of  the  radiation  was  that  of  the  body.  Tables  6,  a  and  b  ex- 
plain  themselves. 

TAISLL  Ca 

L^lc:  cf  uLra  ticlel  ray  on  antigen 


5  minutes 

10  minutes 

15  minutes 

20  minutes , 

30  minutes , 

Normal  untreated 


A!JCiUKT  or  a:.iici.;<.    l-oO 


O.Cl 


C.C2 


C.OJ 


++  + 

+-T-r 
+++ 
++  + 
+++ 
++  + 


c.c-i 


++  +  -T 
+  +++ 
+  +  +  + 

4--;-+ 

-i-f-i- 

++++ 


C.Co 


+ -1-1-4- 
+  +  + 
-r-t-+-|- 
++++ 
-{--f-H-h 
+++  + 


CCi 


-r  +  +  + 
+  +  +  + 
+  +  +  + 
4--^-++ 
+  +  +  + 
■^-  +  +  + 


C.l 


4-r++ 
-1-l-f-l- 
++++ 
-f"f+-l- 
++++ 
++++ 


CIS 


++++ 
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TABLE  6b 

Effect  of  ullra  violet  ray  on  antibodies 


Untreated  sera 

3  minutes 

5  minutes 

10  minutes...* 

15  minutes 

20  minutes 

30  minutes 


AMOUNT  OF  SERA 

0.1 

0.05 

0.025 

0.01 

0.005 

0.0001 

i 
0 

2^ 

u 

++++ 

+  +  +  + 

+  +  +  + 

++++ 

+  +  +  + 

++++ 

0 

0 

+++ 

+  +  +  + 

+  +  +  + 

+++-I- 

-I-  +  +  + 

++ 

0 

0 

++++ 

+  +  +  + 

+  +  +  + 

++++ 

0 

0 

0 

0 

++++ 

+  +  +  + 

+  +  +  + 

-f+ 

0 

0 

0 

0 

++++ 

+  +  -f  + 

+  +  + 

+ 

0 

0 

0 

0 

++++ 

+  -1H-  + 

-f  + 

0 

0 

0 

0 

0 

++++ 

+  + 

+ 

0 

0 

0 

0 

0 

CHEMICAL  NATURE  OF  ANTIBODIES 

A  study  to  determine  the  chemical  nature  of  the  antibodies  was  then 
undertaken.  The  relation  of  the  liquids  to  biological  phenomena  has  re- 
ceived much  consideration  in  the  last  few  years.  The  nature  of  the 
antibodies  responsible  for  the  Wasserman  reaction  has  been  extensively 
studied.  Although  the  antibodies  giving  rise  to  a  positive  reaction  have 
not  yet  been  separated  in  a  pure  state  it  is  generally  believed  among 
the  serologists  that  the  antibodies  are  lipoid  in  their  nature.  Thus  Kolmer 
and  Pearce  *  concluded  that  alteration  in  the  lipoid  content  of  the  serum 
has  an  important  bearing  on  the  Wasserman  reaction.  Bergel  ^  from  his 
experiments  concluded  that  a  positive  Wasserman  reaction  is  due  to  the 
presence  of  lipase,  which  is  produced  as  a  result  of  the  antigenic  proper- 
ties of  the  lueslipoid.  Citron  and  Reicher,^"  Peritz  ^^  and  others  main- 
tain that  the  lipase  content  of  the  serum  is  considerably  increased  in 
luetics. 

Attention  has  not  been  attracted  to  the  nature  of  the  antibodies  re- 
sponsible for  the  complement-fixing  antibodies  in  tuberculosis.  To  deter- 
mine their  nature  an  extensive  study  was  carried  on  as  to  whether  they 
are  lipin  or  protein  in  nature. 

Fresh  serum  was  carefully  separated  from  the  clot,  and  extracted 
with  the  following  lipin  solvents :  petroleum  ether,  carbon  disulphide, 
carbon  tetrachloride,  aceton,  ethyl  alcohol,  methyl  alcohol,  ether  and 
benzol.  One  cc.  of  immune  serum  was  mixed  with  the  dififerent  solvents, 
shaken  continuously  for  a  long  time,  incubated,  and  extracted  for  24 
hours  at  37.5°  C.  Thus  the  supernatant  extract  was  obtained,  pipetted 
off  and  evaporated  to  dryness.  The  residue  was  taken  up  with  i  cc. 
of  0.85  per  cent,  salt  solution  and  shaken  well  in  the  shaking  machine 
for  one  hour.  The  emulsoids  thus  obtained  were  tested  for  their  com- 
plement-fixing properties. 

From  the  results  obtained  we  are  justified  in  concluding  that  the  anti- 
bodies bringing  about  the  complement-fixing  phenomenon  in  tuberculosis 
are  not  lipins. 
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GLOBULIN  NATURE  OF  ANTIBODIES 

Much  experimental  work  has  been  done  on  the  globulin  nature  of  im- 
mune bodies,  during  the  course  of  pathological  conditions. 

The  first  to  study  the  nature  of  the  antibodies  very  carefully  were 
Pfeififer  and  Proskauer  ^-  who  found  that  the  globulin  fraction  of  the 
cholera  immune  sera  contained  the  substances  responsible  for  the  Pfeiffer 
phenomenon.  Brodie  ^^  concluded  from  his  experiments  that  the  anti- 
toxins are  found  in  the  globulin  fraction  of  the  serum.  Pick  "  likewise 
found  that  the  immune  bodies  were  associated  with  the  globu-lin  and  not 
with  the  albumins.  Ledingham  ^^  found  after  immunization  of  several 
horses  with  diphtheria  toxin  that  the  titre  of  the  antitoxin  could  be  cor- 
related with  the  titre  of  the  globulin  content.  Rodham  ^^  observed  that 
the  antibodies  of  the  antistreptococcus  serum  were  very  much  more  con- 
centrated in  the  euglobulin  fraction  and  not  in  the  pseudoglobulin  or  the 
albumin  fraction.  Langstein  ^''  and  Mayer  obtained  an  increase  of 
globulin  and  a  decrease  of  albumin  in  the  serum  of  infected  animals. 
Glaessner  ^®  studying  animals  immunized  with  bacteria,  toxins  and  animal 
proteins  noticed  an  increase  in  the  serum  globulins.  But  when  the  im- 
munization Was  carried  on  very  carefully  by  using  small  amounts  of 
antigens  this  increase  did  not  take  place,  and  such  increase  was  not  neces- 
sary for  the  immune  body  production.  The  disagreement  of  his  work 
rests  with  the  fact  that  killed  bacteria  were  used  in  the  experiments. 
Tranter  and  Rowe  ^^  found  that  the  globulin  fraction  was  increased  in  all 
infectious  disease  with  the  exception  of  acute  tonsilitis,  typhoid  fever  and 
certain  mild  infections.  In  syphilis  the  globulin  was  much  increased,  but 
had  no  direct  relation  to  the  antibodies  which  give  rise  to  the  Wasser- 
mann  test. 

One  of  the  most  complete  works  on  this  subject  is  that  of  Hurwitz  and 
Meyer,-''  who  found  that  the  progress  of  an  infection  is  usually  associated 
w^ith  an  increase  of  sero-globulins,  provided  that  the  infection  is  very 
severe. 

Our  aim  in  the  first  place  was  to  determine  whether  the  antibodies 
responsible  for  the  complement  fixation  in  tuberculosis  were  present  in 
the  globulin  fraction,  and  in  the  second  place  whether  any  increase  took 
place  after  sensitization,  and  what  the  variation  was  when  correlated  with 
the  titre  of  normal  sera  to  that  of  the  serum  of  the  patient  giving  a 
positive  reaction  in  tuberculosis. 

Globulins  were  obtained,  by  half  saturation  of  the  serum  of  sensitized 
sheep  having  a  high  titre  of  complement-fixing  antibodies  with  NH^ 
SO4.  The  mixture  of  serum  and  ammonium  sulphate  was  prepared  and 
after  shaking  for  a  short  time  it  was  centrifugated  at  high  speed  for  10 
minutes.  The  supernatant  fluid  which  contained  the  albumin  fraction 
was  separated  from  the  sediment  which  represented  the  globulin  fraction. 
The  two  fractions  were  then  dialyzed  for  a  long  time  in  order  to  remove 
the  ammonium  sulphate.  From  time  to  time  the  dialysate  was  examined, 
and  this  was  carried  on  until   it  was   free   from  ammonium   sulphate. 
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The  two  fractions  were  then  brought  to  the  original  vokime  and.  tested 
for  their  complement  properties. 

Our  knowledge  as  to  what  the  relationship  of  the  albumin  is  to  the 
globulin  is  still  meager.  It  has  been  observed  by  many  investigators  that 
during  the  process  of  dialysis  some  of  the  globulin  fractions  which 
previously  have  been  thrown  down  by  half  saturation  of  ammonium 
sulphate  are  soluble  in  water.  According  to  the  investigations  of  Hof- 
meister  and  Pick  -^  the  fraction  insoluble  in  water  corresponds  chiefly  to 
a  globulin  fraction  which  is  readily  precipitated  by  ammonium  sulphate 
using  28-36  volume  per  cent,  of  saturated  solution.  The  fraction  soluble 
in  water  resists  such  a  precipitation  by  the  above  percentage  and  larger 
amounts  of  saturated  ammonium  sulphate  (36-40  volume)  must  be  used 
in  order  to  bring  about  a  complete  separation.  The  former  is  the 
euglobulin,  and  the  latter  are  the  pseudoglobulin.  Following  the  method 
described  above  we  separated  the  two  globulins  and  the  results  obtained 
are  presented  in  table  7. 

TABLE  7 
Comparison  of  albumin  &nd  globulin  fraction  to  untreated  sera 


AMOUNT  OF  GLOBULIN  FRACTIO.V 

0.1 

0.05 

0.02  s 

0.01 

0.005 

0.001 

0.0005 

0.0001 

2 

Albumin  frac- 
tion   

0 

+  +  +  + 
+  +  +  + 
+  +  +  + 

0 

+  +  +  + 
+  +  +  + 
+  +  +  + 

0 

+  +  +  + 
+  +  +  + 
+  +  +  + 

0 

++++ 
++++ 

0 

+  +  +  + 
+  +  +  + 
+  +  +  + 

0 

++++ 
++++ 
++++ 

0 
0 
0 

++++ 

0 
0 
0 

++++ 

0 

Euglobulin 

Pseudoglobulin . 
Untreated  sera . 

0 
0 
0 

In  this  table  we  see  that  the  globulins  of  the  sensitized  sera  contain  the 
antibodies  which  give   rise  to  the   complement-fixing  phenomenon. 

The  same  thing  was  found  to  be  true  with  the  serum  of  patients  giving 
a  positive  reaction.  In  our  experience  it  seems  that  the  antibodies  are 
either  part  of  the  globulins  or  they  are  carried  down  with  the  globulins. 
It  was  also  noted  that  there  was  some  relation  between  the  titre  of  the 
globulins  and  the  strength  of  the  complement-fixing  reaction. 


OTHER  SEROLOGICAL  ANTIBODIES 

After  the  establishment  of  the  agglutination  reaction  as  a  specific  re- 
action, Kraus  discovered  a  new  serum  reaction,  that  of  precipitation. 
His  work  was  soon  confirmed.  This  reaction  was  observed  not  only  when 
bacteria  were  used,  but  also  with  the  use  of  any  proteins. 

The  question  whether  the  various  antibody  reactions  which  may  result 
from  immunization  with  a  given  substance  are  really  due  to  separate 
antibodies  is  very  important.  The  evidence  goes  to  prove  that  a  consid- 
erable degree  of  independence  exists.     Muir  and  Martin  ^^  have  shown 
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in  the  case  of  bactericidal,  opsonic  and  agglutination  properties  of  immune 
serum  that  these  functions  vary  independently.  Mackie  observed  that  the 
complement-fixing  antibodies  and  the  agglutination  phenomenon  are  two 
entirely  independent  phenomena. 

As  to  what  relationship  exists  between  the  precipitating  and  the  com- 
plement fixation  phenomenon,  we  are  still  uncertain.  Wassermann  and 
Bruck  ^^  and  Friedberger  ^*  brought  out  the  fact  that  the  actual  precipita- 
tion formation  is  not  a  criterion  of  fixation.  The  latter  has  shown  that 
the  precipitating  power  of  the  serum  may  be  destroyed  by  moderate  heat 
without  a  corresponding  destruction  of  the  complement-fixing  antibodies. 

Dean  ^^  has  analyzed  the  relation  between  the  precipitation  and  com- 
plement fixation  on  the  basis  of  extensive  experimentation,  coming  to  the 
conclusion  that  the  proportion  of  antigen  and  the  antibodies  which  is 
favorable  for  a  rapid  and  complete  precipitation  do  not  favor  the  most 
complete  complement  fixation.  He  states  that  the  two  phenomena  do 
not  run  parallel  courses,  and  that  the  two  probably  represent  different 
phases  of  the  same  phenomenon. 

One  attempt  after  another  has  been  made  to  apply  this  phenomenon 
for  diagnostic  purposes  in  tuberculosis  with  very  little  success.  One  of 
note  is  that  of  Baldwin  ^®  who  has  studied  this  question  very  carefully 
from  the  experimental  point  of  view.  Using  rabbits  in  his  experiments 
and  two  diiTerent  antigens  in  producing  his  antibodies,  he  obtained  sera 
which  gave  him  fairly  good  titres  of  precipitins.  His  antigens  were  pre- 
pared by  extracting  the  tubercle  bacilli  with  sodium  bicarbonate,  the 
supernatant  fluid  represented  one  of  the  antigens  and  the  sediment  the 
second  antigen,  after  the  immunization  he  found  that  there  were  no 
fundamental  dififerences  between  tuberculosis  precipitins.  The  differ- 
ences were  quantitative. 

Bonome  ^'^  has  claimed  that  he  was  able  to  differentiate  between  human 
and  bovine  tubercle  by  the  means  of  the  precipitin  test.  Stoerk,  Szaboky 
and  Porter  -®  have  applied  with  indifferent  success  this  test  in  clinical 
tuberculosis.  Time  after  time  we  have  studied  this  phenomenon  with  the 
hope  of  establishing  it  as  a  test  in  tuberculosis,  with  very  little  success. 
We  undertook  an  experiment  for  the  comparison  of  the  complement-fix- 
ing antibodies  and  the  precipitins,  and  quantitative  determinations  of  both 
Avere  made  at  different  intervals. 

For  this  study  three  different  antigens  were  used.  It  was  very  es- 
sential to  guard  as  much  as  possible  against  errors  which  may  creep  in, 
from  using  turbid  antigens.  In  our  study  we  used  perfectly  clear 
antigens.  Potato  filtrate,  methyl  alcohol  extract  and  the  clear  super- 
natant fluid  of  glycerin  extract  antigens  were  used. 

We  have  stated  in  our  former  publication  that  the  whole  glycerin  antigen 
gave  us  the  strongest  reaction  in  the  fixation  test,  and  that  we  believe 
that  the  antigenic  properties  depended  largely  on  the  properly  dispersed 
phase  of  the  antigen.  This  may  be  explained  by  the  fact  that  if  we 
separate  our  glycerin  antigen  into  two  components,  supernatant  fluid  and 
sediment,  we  find  that  80  per  cent,  of  the  strength  of  antigenic  properties 
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is  found  in  the  latter  fraction  while  only  20  per  cent,  can  be  demonstrated 
in  the  former.  For  example  when  whole  glycerin  antigen  was  used, 
.0001  cc.  of  the  immune  sera  gave  us  a  positive  reaction,  but  the  reaction 
could  be  demonstrated  with  only  a  dilution  of  i  to  2000  when  the  super- 
natant fluid  of  antigen  was  used. 

Active  and  inactive  serum  was  used  in  this  study.  The  serum  was 
first  diluted  and  then  heated  at  various  degrees,  varying  from  56°  C.  to 
80°  C.  for  half  an  hour.  It  was  demonstrated  that  the  precipitins  are 
much  more  readily  destroyed  by  heat  than  the  complement-fixing  anti- 
bodies. Thus  an  active  serum  giving  us  a  reaction  of  .0025  lost  only  a 
trace  of  its  strength  when  it  was  heated  for  30  minvites  at  56°.  The 
change  after  such  a  heating  was  only  in  the  size  of  precipitating  particles. 
At  60°  C.  for  30  minutes  the  loss  of  precipitation  was  50  per  cent.  At 
70°  C.  the  loss  was  complete.  It  is  then  clear  that  the  antibodies  re- 
sponsible for  this  phenomenon  are  more  readily  destroyed  by  heating 
than  the  complement-fixing  antibodies.  The  minimum  time  of  incuba- 
tion for  the  precipitation  phenomenon  was  found  to  be  30  minutes.  Con- 
centration of  antibodies  influenced  the  reaction  considerably,  that  is,  the 
reaction  takes  place  much  more  rapidly  when  the  dilution  of  sera  is  high. 
The  maximum  temperature  was  twenty  hours  at  37.5°. 

The  concentration  of  the  antigen  is  one  of  the  most  important  factors. 
The  reaction  is  much  more  likely  to  occur  when  we  use  stronger  antigen 
and  diluted  sera  than  when  we  use  diluted  antigen  and  strong  sera.  This 
led  us  to  believe  that  the  substances  precipitated  are  part  of  the  antigen 
and  not  part  of  the  sera. 

It  makes  a  great  difiference  which  antigen  we  use  in  the  reaction.  The 
unheated  antigens  always  give  us  much  better  results  than  the  heated. 
This  is  borne  out  by  the  fact  that  the  potato-filtrate-antigen  is  the  most 
suitable  for  the  reaction. 

It  seems  to  us  that  the  precipitins  and  complement-fixing  antibodies  are 
probably  the  same  antibodies.     The  former  are  not  so  easily  demonstrated 


TABLE  8 

Comparison  of  complement  fixation  to  precipilalicn 


DOSES  OF  SERUM 

0.01 

0.005 

0.0025 

0.001 

0.0005 

0.0001 

0 

§5 

Complement    fixation     1-20 
dilution  glycerin  antigen . . . 

Precipitation     1-10    dilution 
glycerin  antigen 

++++ 
++++ 
++++ 
++++ 

++++ 
++++ 
++++ 
++++ 

++++ 
++++ 

+  + 
+  + 
+  + 

+  +  +  + 
0 
0 
0 

++++ 
0 
0 
0 

0 
0 

Precipitation     1-10   dilution 
CH3OH  antigen 

0 

Precipitation,  pure  potato  fil- 
trate antigen 

0 
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until  the  titre  of  the  complement-fixing  antibodies  is  very  high.  The 
failure  to  demonstrate  such  precipitins  in  the  patients'  serum  is  due  prob- 
ably to  their  low  concentration.  It  may  be  clearly  seen  from  Table  8 
that  the  complement-fixing  antibodies  can  be  demonstrated  fifty-fold  over 
that  of  the  precipitins : 

Different  methods  of  primary  incubation  of  antigen-antibndy-comple- 
ment  in  tuberculosis  fixation  have  been  compared  to  similar  methods 
in  the  Wassermann  test.  The  value  of  ice-chest  method  used  in  the 
Wassermann  test  has  been  well  studied  by  such  men  as  McNeal,  Coca, 
L'Esperance.  Wile,  and  others,  who  strongly  recommend  the  ice-chest 
method  in  preference  to  that  of  the  water  bath  at  37-5°. 

The  value  of  this  method  was  studied  at  different  intervals.  After  a 
careful  study,  running  the  two  methods  parallel,  we  came  to  the  conclu- 
sion that  the  water-bath  incubation  was  much  superior  to  that  of  the  ice- 
chest  method.  The  reaction  was  more  constant  and  fewer  intermediate 
reactions  were  observed.  This  we  mentioned  in  one  of  our  former  publi- 
cations. It  was  then  stated  that  the  optimum  temperature  of  a  complete 
antigen-antibody-complement  reaction  was  between  35°-40°,  and  this  was 
corroborated  in  the  later  study. 

SUMMARY  AND  CONCLUSION 

Sensitized  animal  serum  having  high  titre  of  antibodies  was  studied. 
It  was  obtained  by  inoculation  of  sheep  intravenously  with  human  tubercle 
bacilli.     The   titre   was    .0001    cc. 

Dead  tubercle  bacilli  or  products  of  tubercle  bacilli  do  not  produce 
as  high  a  titre  of  antibodies  as  the  living  organisms. 

Complement-fixing  antibodies  resist  heat  better  than  the  antibodies  re- 
sponsible for  Wassermann  reaction.  A  temperature  of  60'^  C.  will  not 
destroy  the  tuberculous  complement-fixing  antibodies  obtained  in  experi- 
mental animals. 

X-ray  radiation  when  a  full  erythema-producing  dose  is  given  does 
not  destroy  the  antibody,   antigen,  or  complement. 

Ultra-violet  rays  destroy  the  antibodies  and  complement,  but  have 
slight  efifect  on  the  antigen. 

Sunlight  at  1600  feet  elevation  has  a  slight  effect  on  antibodies,  more 
on  complement  and  least  on  antigen. 

Complement-fixing  antibodies  are  colloids. 

They  are  not  lipins  chemically,  but  are  either  globulins  or  are  absorbed 
by  the  globulin. 

The  precipitins  and  complement  fixation  have  been  studied  parallel 
with  each  other.  The  two  antibodies  responsible  for  the  two  different 
reactions  are  probably  the  same,  but  represent  two  distinct  phases  of  one 
and  the  same  phenomenon. 
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MASKED  JUVENILE  TUBERCULOSIS* 

By  J.  V.  Cooke,  M.D.,  and  T.  C.  'Hempelmann,  M.D. 

St.  Louis 

It  is  well  known  that  evidence  of  previous  tuberculous  infection  is 
almost  universal  among  adults.  The  additional  observation  that  probably 
the  greater  part  of  these  infections  occurs  during  childhood  makes  the 
question  of  tuberculosis  of  peculiar  interest  to  the  pediatrician,  because 
upon  his  diagnostic  acumen  depends  the  recognition  of  many  of  these 
infected  individuals.  It  seems  obvious  from  the  discrepancy  between  the 
incidence  of  definite  clinical  tuberculosis  in  children  and  the  number  of 
older  children  with  positive  skin  reactions,  that  one  must  distinguish  be- 
tween tuberculous  disease  and  infection  with  the  tubercle  bacillus,  since 
many  children  who  have  been  definitely  infected  do  not  show  what  we 
term  clinical  tuberculosis.  There  must  be,  therefore,  a  large  group  of 
children  who  are  infected  but  develop  sufficient  immunity  or  resistance, 
to  overcome  the  infection,  and  possibly  subsequent  infections,  without 
showing  the  usual  signs  and  symptoms  of  clinical  tuberculosis.  In  other 
words,  many  children  are  infected  with  the  tubercle  bacillus  and  there- 
after for  a  variable  and  unknown  length  of  time  harbor  somewhere  in 
their  bodies  a  pathologically  active  tuberculous  focus  whose  presence  may 
go  entirely  unsuspected.  It  is  to  this  group  of  cases  that  we  wish 
especially  to  direct  attention ;  and,  because  the  focus  of  infection  is 
usually  obscure,  because  they  represent  a  type  of  lesion  prevalent  in 
childhood,  and  because  we  feel  that  they  are  neither  inactive,  latent  nor 
quiescent,  we  shall  speak  of  them  as  "  masked  juvenile  tuberculosis." 

In  a  recent  study  of  a  large  number  of  children  by  the  complement- 
fixation  test  for  tuberculosis  made  by  one  of  us  ^  it  was  noted  that  of 
the  cases  without  manifest  tuberculosis,  a  certain  group  gave  positive 
fixation  reactions.  This  observation  led  to  a  more  careful  clinical  study 
of  these  cases  for  evidences  of  tuberculosis.  From  this  study  we  are 
satisfied  that  there  is  a  fairly  large  group  of  children  who  have  in  all 
probability,  some  active  focus  of  tuberculosis  which  is  unrecognized  in 
many  instances,  and  that  a  large  number  of  such  cases  may  be  detected 
by  the  complement-fixation  test. 

METHODS 

The  technique  used  in  carrying  out  the  complement  fixation  reaction 
has  been  described  previously  -  and  will  not  be  given  here.  It  may  be 
mentioned,  however,  that  an  emulsion  of  dried,  powdered  tubercle  bacilli 

*  From  the  Department  of  Pediatrics,  Washington  University,  and  the  St.  Louis 
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which  had  been  grown  on  Dorset's  egg  medium  and  precipitated  by  alcohol 
was  used  as  antigen.  In  the  series  of  cases  comprising  this  study  213 
fixation  tests  were  made  on  131  children.  In  41  instances  the  test  was 
repeated  on  the  same  specimen  of  serum ;  the  test  was  repeated  on  another 
specimen  of  blood  in  25  cases,  3  times  in  4  cases,  and  4  times  in  i  case. 

For  the  purpose  of  this  study,  we  have  excluded  all  children  show- 
ing evidence  of  open  or  manifest  tuberculosis,  whether  of  a  medical  or 
surgical  nature.  This  at  once  eliminated  cases  of  active  bone  tuberculosis, 
tuberculous  cervical  adenitis,  pulmonary  tuberculosis  with  bacilli  in  the 
sputum  or  those  with  chest  findings  so  characteristic  as  to  leave  no  doubt 
concerning  the  pathological  process,  etc.  During  the  course  of  the  study, 
which  extended  over  a  period  of  about  two  years,  it  happened  on  several 
occasions  that  a  child  in  the  group  under  observation  developed  a  tubercu- 
lous cervical  adenitis.  Pott's  disease,  or  other  frank  lesion.  In  such  in- 
stances, the  case  was  taken  from  the  class  of  "  masked  juvenile  tuberculo- 
sis "  and  placed  in  the  '*  known  tuberculosis  "  group,  and  not  included  in 
this  series.  An  attempt  was  made  to  have  the  patients  report  to  the  dispen- 
sary at  frequent  intervals  for  examination,  attendance  being  stimulated 
by  a  "  follow-up  "  system  and  home  visits  by  a  social  worker.  The 
methods  pursued  in  the  study  of  the  patients  were  as  follows : 

The  history  was  not  always  reliable  because  among  the  poorer  classes, 
who  furnished  the  material  for  this  study,  tuberculosis  frequently  goes 
unrecognized  and  supposed  minor  ailments  pass  unnoticed.  A  record  was 
made  not  only  of  the  chief  complaint  for  which  the  patient  came  to  the 
clinic  or  hospital,  but  also  of  former' illnesses,  cough,  exposure  to  tuber- 
culosis, fever,  anorexia,  loss  of  weight,  etc.  Night  sweats  occur  from 
such  a  variety  of  dififerent  causes  in  childhood  as  to  be  of  no  particular 
significance  and  for  this  reason  questions  concerning  this  symptom  were 
not  emphasized. 

Repeated  and  careful  physical  examinations  were  made  by  each  of  us  in 
almost  every  instance,  chest  findings  being  noted  before  roentgen  ray 
and  verified  by  study  of  the  plates.  In  addition  many  cases  were  sub- 
jected to  the  more  careful  scrutiny  of  hospital  study.  In  a  few  children 
the  study  was  incomplete  because  of  insufficient  visits  by  the  patient. 
The  routine  chest  examination  included  a  special  search  for  evidence  re- 
ferable to  enlargement  of  the  tracheo-bronchial  glands,  such  as  D'Espine's 
sign,  and  dulness  to  the  right  or  left  of  sternum  or  spine. 

Skin  tuberculin  tests  were  made  on  all  patients  studied,  and  in  only 
three  was  this  record  incomplete  because  the  child  did  not  return  for  the 
reading.  As  a  rule  a  von  Pirquet  test  was  done  on  the  first  visit,  and 
if  this  proved  negative,  o.i  mg.  of  tuberculin  was  injected  intracutane- 
ously.     Certain  patients  had  repeated  tuberculin  tests  made. 

A  roentgenogram  of  the  chest  was  obtained  in  all  but  14  children  of  the 
series.  In  many  instances  a  second  plate  was  taken  after  the  lapse  of 
several  months  or  a  year,  in  order  to  note  what  change,  if  any,  had  taken 
place.  Stereoscopic  pictures  are  much  more  difficult  to  obtain  in  children 
than  in  adults  and  consequently  we  have  had  to  depend  almost  entirely 
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upon  single  flat  plates  for  this  phase  of  the  examination.  Stereoscopic 
plates,  when  they  could  be  taken,  were  of  course  eminently  more  satis- 
factory than  the  flat  plate. 

Papiilo-necrotic  tuberculides,  lichen  scrofulosorum  and  phlyctenular 
keratitis  or  conjunctivitis  provoked  our  especial  interest  because  they  are 
known  to  bear  a  very  close  relationship  to  tuberculosis,  even  though  their 
etiology  is  still  the  subject  of  debate.  Search  for  tubercle  bacilli  in  the 
sputum  was  made  in  relatively  few  cases,  because  it  seemed  unlikely 
that  the  type  of  case  under  study  would  yield  positive  results  in  this  re- 
spect except  in  the  rarest  instances. 

DISCUSSION 

The  cases  of  masked  tuberculosis  studied  formed  a  part  of  a  larger 
group  of  1556  children  upon  whom  complement  fixation  tests  were  per- 
formed. The  results  in  the  116  who  had  manifest  tuberculosis,  includ- 
ing chiefly  pulmonary,  meningeal  and  bone  involvement,  with  some  cases 
of  generalized  infection  are  of  interest.  The  test  was  universally  nega- 
tive in  infants  under  one  year  of  age  and  was  positive  in  only  two-fifths 
of  the  cases  between  the  first  and  second  years.  From  the  third  to  the 
sixth  year  the  percentage  of  positive  reactions  rose  to  50,  and  with  each 
succeeding  year  it  increased  rapidly  so  that  between  9  and  15  years  of 
age  82  per  cent,  of  children  with  such  active  tuberculosis  gave  a  posi- 
tive complement  fixation  test.  Another  group  of  553  cases  with  no 
evidence  of  tuberculous  infection  and  with  negative  skin  tuberculin  re- 
actions, gave  only  19,  or  3.5  per  cent,  positive  reactions.  Of  127  children 
who  gave  only  skin  tuberculin  reactions,  but  no  other  evidence  of  tuber- 
culous infection,  21,  or  16.6  per  cent,  were  positive.  We  were  able  to 
examine  only  20  well  children  whom  we  had  observed  during  an  obviously 
active  tuberculosis  some  years  ago.  These  children  had  been  free  from  all 
signs  for  from  two  to  six  years,  and  only  2  gave  positive  fixation  reac- 
tions. These  rather  striking  figures  in  themselves  indicate  that  positive 
fixation  tests  accompany  in  a  very  considerable  proportion  of  cases,  evi- 
dences of  clinical  activity  in  tuberculosis  and  are  found  in  a  relatively 
small  proportion  of  children  without  such  evidence. 

While  it  is  true  that  our  interest  was  first  aroused  by  a  small  group 
of  children  with  positive  fixation  tests  but  without  clinical  tuberculosis, 
we  soon  found  that,  upon  more  careful  examination,  a  considerable  per- 
centage of  these  children  showed  one  or  more  evidences  of  abnormality 
which  are  frequently  found  in  tuberculosis.  Among  these  were  para- 
vertebral or  parasternal  dulness,  D'Espine's  sign,  malnutrition  or  loss  of 
weight,  asthenia,  anemia,  occasional  elevation  of  afternoon  temperature, 
attacks  of  unexplained  fever,  cough  or  phlyctenular  conjunctivitis.  Our 
attention  having  been  attracted  to  such  a  group,  we  made  an  efifort  to 
study  clinically  all  cases  in  whom  there  was  any  suspicion  of  tuberculosis, 
in  order  to  determine  the  significance  of  the  fixation  test  in  these  cases. 
We  soon  found  other  cases  with  an  identical  clinical  picture  but  with 
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negative  fixation  tests.  The  group  of  children  included  in  this  study, 
therefore,  has  been  selected  primarily  by  clinical  examination  without 
reference  to  the  result  of  the  complement  fixation. 

Table  Showing  Result  of  Complement   Fixation   Tests  in  Masked 
Juvenile  Tuberculosis 


Age  in 

Total 

N 

umber  of 

Perec 

ntage  of 

years 

Number 

Posit 

ive  Fixations 

Positiz; 

?  Fixations 

0-  I 

0 

0 

0 

I-  2 

5 

2 

40 

2-  4 

10 

5. 

50 

4-6 

19 

12 

63 

^9 

45 

33 

73 

9-12 

31 

23 

74 

12-15 

21 

20 

95 

Total  131  95  73 

The  results  of  the  complement  fixation  test  in  this  group  are  given  in  the 
table.  It  will  be  seen  that  no  cases  under  one  year  of  age  are  included, 
and  only  5  in  the  second  year.  This  is  due  to  the  fact  that  infants  giving 
positive  tuberculin  skin  tests  were  with  a  few  exceptions  considered  to 
have  a  definitely  active  tuberculosis,  and  were,  therefore,  not  included  in 
the  study.  The  groups  of  children  over  two  years  of  age  show  a  gradually 
increasing  proportion  of  positive  reactions  as  the  age  advances,  from 
50  per  cent,  between  the  second  and  fourth  years,  to  95  per  cent,  between 
the  twelfth  and  fifteenth  year.  This  gradually  increasing  percentage  of 
positive  reactions  follows  closely  a  similar  increase  found  in  the  group 
of  manifest  tuberculosis  previously  mentioned.  It  will  be  noted  also 
that  of  the  children  over  four  years  of  age,  there  is  a  total  of  116,  of 
whom  76  per  cent,  were  positive.  This  too  corresponds  closely  to  the 
proportion  of  cases  reacting  positively  between  these  ages  in  the  group 
of  manifest  tuberculosis. 

There  appears  to  be  no  question  that  the  complement-fixing  bodies 
in  the  blood  of  tuberculous  individuals  are  quite  distinct  from  the  sub- 
stances which  produce  the  skin  tuberculin  reaction.  We  have  shown  that 
a  group  of  children  with  manifest  tuberculosis  gave  a  high  proportion 
of  positive  fixations,  whereas  a  large  number  of  control  cases,  without 
demonstrable  evidence  of  tuberculosis  gave  only  a  very  small  percentage 
of  positive  results.  Another  group  in  which  the  only  evidence  of  tuber- 
culosis was  a  positive  skin  reaction,  gave  fixations  in  only  a  small  number 
of  instances  (16.6  per  cent.).  Moreover,  8  of  the  frankly  tuberculous 
cases  gave  negative  tuberculin  tests,  while  4  of  these  showed  positive 
complement  fixations.  In  explanation,  it  might  be  said  that  these  were 
cases  of  tuberculous  meningitis  and  miliary  tuberculosis,  in  which  the 
skin  tests  were  made  a  few  days  before  death.  In  such  instances  a 
negative  tuberculin  reaction  is  not  unusual.  It  seems  likely  that  whereas 
a  positive  von  Pirquet  or  intradermal  reaction  affords  proof  merely 
of  infection  by  the  tubercle  bacillus,  past  or  present,  the  fixation  test  is 
an  expression  of  pathologic  activity  of  that  lesion.  The  parallelism  be- 
tween the  percentage  of  positive  fixations  in  the  group  of  children  under 
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discussion  and  in  those  with  manifest  tuberculosis  would  in  itself  speak 
strongly  for  the  conception  that  the  former  have  some  active  focus  of 
tuberculosis. 

The  figures  quoted  above,  while  striking,  do  not  in  themselves  furnish 
absolute  proof  that  the  children  under  discussion  had  active  tuberculous 
disease.  Indeed,  it  is  improbable  that  such  proof  can  ever  be  obtained 
except  through  necropsy.  No  deaths  have  occurred  in  our  series  and  in  all 
probability  the  vast  majority  of  children  with  masked  tuberculosis  over- 
come their  infection  and  ultimately  recover.  There  is,  however,  consid- 
erable additional  evidence  that  these  children  harbor  an  active  focus. 

It  is  usually  admitted  that  in  children  infected  with  the  tubercle 
bacillus,  the  common  sequence  of  events  is  that  the  organism  enters  the 
respiratory  tract  and  produces  an  early  involvement  of  the  tracheo- 
bronchial glands,  with  or  without  much  reaction  at  the  portal  of  entry. 
One  might  expect,  therefore,  some  of  the  earliest  cHnical  evidences  of  in- 
fection to  appear  in  the  hilus  glands,  and  consequently  we  have  directed 
a  great  portion  of  our  efforts  to  an  examination  of  this  region.  In  the 
group  of  cases  under  discussion,  we  have  paid  particular  attention  to 
the  presence  or  absence  of  dulness  to  the  right  or  left  of  the  sternum  and 
spine,  D'Espine's  sign  and  examination  by  means  of  the  roentgen  ray. 
Paravertebral  or  parasternal  dulness  was  present  in  a  little  over  four- 
fifths  of  the  cases  examined,  and  D'Espine's  sign  (not  considered  positive 
unless  the  whispered  pectoriloquy  extended  beyond  the  second  dorsal 
spine)  was  found  present  in  an  equal  percentage.  In  only  approximately 
half  of  the  cases  was  it  possible  to  obtain  data  regarding  the  history  of  a 
persistent  cough,  but  in  over  90  per  cent,  of  these  children,  this  symptom 
was  present.  Changes  in  voice  and  breath  sounds,  areas  of  impaired 
resonance,  rales,  etc.,  while  their  presence  was  occasionally  noted,  were 
for  the  most  part  conspicuously  absent  in  the  character  of  cases  we  are 
attempting  to  describe. 

In  performing  the  skin  tests  on  large  numbers  of  children,  we  have 
confirmed  the  observation  made  by  others,  that  a  positive  intradermal  reac- 
tion with  o.Qi  or  0.1  mg.  of  tuberculin  is  not  infrequently  found  in  children 
who  have  previously  given  a  negative  von  Pirquet  test.  The  children 
here  reported  showed  positive  skin  tests  in  all  but  seven  instances.  Three 
of  these  were  done  during  convalescence  from  one  of  the  acute  exanthe- 
mata, when  a  suppression  of  the  reaction  is  not  uncommon,  while  in  the 
remaining  four  no  intracutaneous  test  was  performed.  In  all  these 
cases,  other  signs  were  present  which  justified  their  inclusion  in  this  group. 
The  skin  tests,  therefore,  indicate  that  practically  all  these  children  were 
exposed  to  tuberculosis.  In  57  instances,  there  was,  in  addition,  the 
history  of  contact  with  a  clinically  active  case. 

Although  slight  febrile  reactions  are  considered  quite  significant  as  an 
indication  of  activity  in  tuberculous  infection,  the  high  incidence  of  minor 
respiratory  and  other  infections  in  pediatric  dispensary  practice,  makes  one 
hesitate  to  attach  too  much  importance  to  this  symptom  alone.  However, 
in  82  of  these  131   children,  a  temperature  of  99.6°  F.  or  higher  was 
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recorded  at  one  or  more  visits  to  the  dispensary.  Certain  cases  which 
were  in  the  hospital  where  careful  observations  could  be  made,  showed 
definite  afternoon  temperature  elevations  of  from  i  to  2  degrees.  In  other 
instances,  periods  of  unexplained  fever  which  lasted  several  days  were 
noted.  Temperature  observations  to  be  of  value,  therefore,  must  be  made 
at  frequent  intervals  and  the  observations  continued  over  a  considerable 
period  of  time.  Such  exact  data  it  was  impossible  to  secure  in  the  type  of 
dispensary  cases  we  are   reporting. 

^Malnutrition  in  dispensary  patients  frequently  is  an  indication  of  in- 
sufificient  food,  but  in  an  analysis  of  the  children  with  masked  tuberculosis, 
the  nutrition  has  been  noticeably  below  the  average.  For  example,  in 
less  than  one-fifth  of  the  cases  was  the  nutrition  what  might  be  termed 
good.  In  about  40  per  cent,  of  the  cases,  it  was  fair  (slightly  under  the 
average  weight  for  the  age)  while  in  an  equal  proportion  it  was  distinctly 
poor,  that  is,  10  to  20  pounds  under  weight.  There  were  no  cases  with 
extreme  anemia,  but  as  might  be  expected  from  the  state  of  nutrition, 
moderate  grades  of  anemia  were  frequently  encountered.  In  many  in- 
stances advice  was  first  sought  because  of  a  marked  asthenia  and  anorexia. 
When  as  a  result  of  the  diagnosis  of  masked  tuberculosis  an  anti-tuber- 
culosis regimen  was  ordered,  improvement  was  often  surprisingly  prompt 
and  marked. 

The  association  of  phlyctenular  disease  with  tuberculosis  needs  no  com- 
ment here,  and  this  has  in  some  instances  been  the  initial  factor  in  at- 
tracting our  attention.  In  20  children  there  was  a  fresh  or  recently 
healed  phlyctenular  keratitis  or  conjunctivitis.  In  7  other  instances  there 
were  tuberculous  skin  lesions,  5  of  them  being  of  the  papulo-necrotic 
variety  and  2  of  lichen  scrofulosorum. 

A  roentgen  ray  picture  of  the  chest  was  made  in  all  but  14  of  the  131 
children,  and  proved  a  valuable  adjunct  to  the  clinical  exaiuination.  We 
readily  concede  the  impossibility  of  determining  from  roentgenogram  alone 
the  exact  nature  of  a  lesion  in  the  lung,  but  we  consider  it  highly  signifi- 
cant that  without  exception  every  one  of  the  117  children  so  examined 
showed  deviations  from  the  normal  which  are  at  least  not  incompatible 
with  the  diagnosis  of  tuberculosis  and  in  most  instances  suggested  this 
disease  verj^  strongly.  Practically  all  cases  showed  an  increase  in  the 
hilus  markings,  the'  shadows  being  most  commonly  of  a  rounded,  cres- 
centic,  or  triangular  shape.  Often  the  hilus  shadow  was  extended  well 
out  into  the  lung  parenchyma  in  the  form  of  a  more  or  less  extensive 
fuzzy  mottling,  studded  here  and  there  with  small,  discrete,  sharply  de- 
fined spots  which  suggested  calcified  nodules.  Similar  discrete  spots  were 
frequently  visible  throughout  the  diffuse  hilus  shadows.  Thickening  of 
the  bronchial  tree  was  commonly  observed  and  many  times  there  was  a 
well  marked  streaking  extending  from  the  hilus  downward  to  an  irregular 
diaphragm  shadow.  On  the  whole,  there  was  a  quite  uniform  agree- 
ment between  the  size  and  position  of  the  hilus  shadows  and  the  para- 
vertebral and  parasternal  dulness.  The  roentgen  ray  picture  typical  of 
masked  tuberculosis  then,  is  that  usually  found  in  tuberculosis  of  the 
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tracheo-bronchial  glands  and  frequently  shows  extension  of  the  process 
into  the  lung  parenchyma.  In  all  examinations  we  have  paid  especial 
attention  to  signs  of  infection  in  the  lung,  because  the  finding  of  tuber- 
culous foci  in  other  portions  of  the  body  without  pulmonary  involvement 
is  unusual  in  this  locality.  The  diagnosis  of  some  hidden  focus  else- 
where ofifers  obvious  difficulties  and  while  we  have  borne  this  possibility 
in  mind  in  studying  the  cases,  we  have  been  unable  to  secure  any  evidence 
of  it. 

As  to  the  fate  of  children  with  masked  tuberculosis,  three  possibilities 
suggest  themselves.  The  first  of  these,  which  we  believe  to  be  by  far 
the  commonest,  is  retrogression  of  the  lesion  with  recovery.  Indeed,  it 
seems  quite  likely  that  these  relatively  harmless  lesions  may  stimulate  the 
body  to  produce  certain  protective  substances  against  future  infections, 
and  thus  constitute  part  of  the  defense  mechanism  against  tuberculosis. 
A  second  outcome  is  the  development  of  a  more  manifest  tuberculosis 
through  extension  of  the  process ;  indeed  we  have  observed  a  child  with 
relatively  insignificant  clinical  signs  who  developed  spondylitis.  The  third 
possibility  is  the  persistence  of  the  masked  lesion  or  tuberculous  focus 
to  adult  life  with  a  possible  later  development  of  an  active  tuberculosis. 
The  recognition  of  this  masked  form  of  tuberculosis  becomes,  therefore, 
a  matter  of  the  greatest  importance,  because  the  inauguration  of  an  anti- 
tuberculosis regimen  results  usually  in  prompt  and  lasting  improvement  to 
the  patient,  and  we  feel  insures  a  reasonably  good  chance  of  recovery  in 
a  disease  of  notoriously  uncertain  outcome. 

From  what  has  been  said,  therefore,  it  must  appear  that  we  believe 
masked  juvenile  tuberculosis  presents  a  sufficiently  distinctive  clinical 
type  to  deserve  a  prominent  place  in  the  category  of  tuberculous  affec- 
tions in  childhood.  The  characteristic  clinical  picture  may  be  briefly 
sketched  as  follows :  a  history  of  frequent  coughs  and  colds,  with  or  with- 
out known  exposure  to  tuberculosis,  attacks  of  unexplained  fever,  often 
with  afternoon  elevations,  anorexia,  loss  of  weight  and  asthenia.  On 
physical  examination,  there  is  found  more  or  less  malnutrition,  occasion- 
ally anemia,  and  chest  signs  referable  to  enlarged  tracheo-bronchial  glands. 
In  certain  instances  there  may  be  in  addition  phlyctenular  disease  or  skin 
tuberculides.  The  von  Pirquet  or  intradermal  tuberculin  tests  are  posi- 
tive, and,  in  those  over  four  years  of  age,  three-fourths  of  the  children 
give  a  positive  complement  fixation  test  for  tuberculosis.  The  chest  find- 
ings may  be  verified  by  the  use  of  the  roentgen  ray  which  not  infrequently 
reveals  unsuspected  lesions  of  varying  size  and  age  in  the  lung  parenchyma 
as  well.  The  diagnosis  must  of  course  rest  not  on  any  one  of  the  points 
mentioned,  but  rather  upon  a  review  of  all  the  findings,  and  there  again  we 
wish  to  emphasize  the  value  of  the  ocmplement-fixation  test  in  calling 
attention  to  this  class  of  cases. 
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DISCUSSION  ON  PAPER  BY  DR.  NISHIDA  AND 

MR.  PETROFF  AND  ON  PAPER  BY  DR. 

COOKE  AND  DR.  HEMPELMANN 

Dr.  Max  Biesenthal,  Chicago:  I  have  enjoyed  the  many  papers  that 
Dr.  P>rown  and  his  colleagues  have  presented  at  this  conference. 

In  the  last  two  or  three  years  there  has  appeared  in  the  medical  press 
rather  acrimonious  discussion  as  to  the  value  of  this  man's  antigen  and 
that  man's  antigen.  Dr.  Peters  stated  yesterday  that  many  people  believe 
"  my  climate  is  the  only  climate,"  and  just  so  each  man  has  held  up  his 
hands  in  holy  horror  if  you  thought  of  using  the  other  man's  antigen. 
Along  comes  Dr.  Brown  and  says,  "  Never  mind,  all  of  them  have  little 
value  in  the  practical  appHcation."  I  am  sure  that  most  of  us  do  not 
need  a  detective  agency  to  help  us  on  a  straight  case  of  advanced  pul- 
monary tuberculosis  with  the  history,  sputum,  physical  findings,  x-rays 
strongly  positive ;  but  we  do  need  the  help  on  the  early  cases.  In  the 
figures  that  Dr.  Brown  has  given  us  this  year  we  find  that  the  antigen 
reaction  or  the  complement  fixation  reaction  doesn't  give  us  sufhcent  basis 
on  which  we  can  say  yes  or  no  to  a  case.  What  is  the  practical  applica- 
tion of  this  proposition  to  the  man  in  practice?  It  is  this:  To-day,  prac- 
tically every  commercial  laboratory  in  my  city  will,  for  a  consideration, 
give  a  complement  fixation  test.  A  doctor  will  bring  a  case  to  you  and 
say,  "  Now,  I  have  a  positive  complement  fixation  by  such-and-such  a 
laboratory,"  or  "  I  have  a  negative  complement  fixation."  After  study- 
ing your  case  and  working  on  it,  you  disagree  with  the  complement  fixa- 
tion test.  The  doctor  infers  that  there  is  something  the  matter  with  your 
ability  to  do  your  work.  He  will  say,  '*  Well,  you  know  what  Petroff 
says  and  you  know  what  Craig  says,"  and  then  when  you  say,  "  I  don't 
think  their  work  fits  this  case,"  he  will  trot  along  to  some  other  man  who 
will  see  the  complement  fixation  as  that  man  wishes  it  to  be  seen.  So 
when  Dr.  Brown  tells  us  that  even  Petrofif  in  his  original  figures  is  not 
quite  right,  it  gives  us  some  cause  to  go  home  and  feel  that  after  all  we 
are  not  quite  as  bad  as  we  thought  we  were. 

S.  A.  Petroff,  Trudeau,  N.  Y. :  I  was  very  much  interested  in  what 
Dr.  Biesenthal  said  and  I  agree  in  many  things  with  him. 

It  is  deplorable  that  many  commercial  laboratories  are  doing  this  work 
and  with  their  results  are  confusing  the  physicians.  The  time  has  not 
yet  arrived  when  it  can  be  used  for  diagnostic  purpose.  There  are  many 
points  in  complement  fixation  which  must  be  worked  out.  All  workers, 
including  Dr.  Corper,  who  have  studied  the  reaction  are  convinced  that 
there  is  something  in  the  reaction.     I,  for  one,  must  confess  that  I  do  not 
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know  a  thing  about  the  reaction.  For  six  years  I  have  worked  and  pub- 
Hshed  papers  on  this  subject.  But  it  seems  that  all  efforts  to  unravel  the 
mystery  that  shrouds  this  reaction  have  been  in  vain.  But  there  is  a 
hope  that  some  day  we  shall  understand  this  reaction  and  I  assure  Dr. 
Biesenthal,  that  the  test  will  be  of  great  help  to  him  and  also  to  many 
other  physicians. 

The  paper  of  Dr.  Cooke  was  most  interesting.  To  my  recollection, 
it  is  the  first  paper  of  its  nature.  The  percentage  is  about  the  average. 
I  believe  that  we  shall  never  be  able  to  raise  our  results  to  100  per  cent. 
We  all  know  that  there  is  no  100  per  cent,  laboratory  test.  Therefore 
we  must  not  be  in  haste  either  to  receive  or  to  condemn  the  test.  With 
more  careful  observation  of  the  cases  and  more  reliable  serological  results 
we  may  some  day  come  to  a  definite  understanding  as  to  the  value  of  the 
test. 

Dr.  Cooke:  There  are  one  or  two  points  about  complement  fixation 
test  that  might  be  mentioned.  I  have  always  felt  that  concentration  of 
antibodies  in  the  blood  has  some  influence  upon  the  fact  that  one  labora- 
tory may  get  a  positive  reaction  while  another  laboratory  reports  a  nega- 
tive reaction.  It  is  possible,  as  Mr.  Petroff  said,  to  immunize  animals 
so  that  one  gets  a  high  concentration  of  antibodies  in  the  serum.  This, 
however,  does  not  commonly  occur  in  human  beings.  If  one  tests  the 
concentration  of  complement-fixing  antibodies  in  human  serum,  one  finds 
a  great  variation  which  is  entirely  independent  of  the  severity  of  the 
lesion.  Some  serums  contain  a  low  concentration  of  fixing  antibodies, 
so  that  one-tenth  or  two-tenths  of  a  cubic  centimeter  of  serum  are  required 
to  obtain  a  positive  fixation.  Other  serums  have  such  a  high  concen- 
tration of  antibodies  that  the  serum  will  give  fixation  with  one  one-hun- 
dredth or  one  one-thousandth  centimeter.  It  seems  reasonable  to  sup- 
pose that  while  almost  any  technique  will  show  positive  reactions  in 
strongly  fixing  serums,  the  serums  with  few  fixing  antibodies  will  not 
always  be  recognized  equally  well  since  all  laboratories  do  not  use  the  same 
amounts  of  serum  or  equally  delicate  antigens. 

There  is  one  other  point  with  regard  to  the  specificity  of  the  test. 
This  test  has  been  shown  experimentally  and  by  a  number  of  observations 
to  be  really  associated  with  the  acid-fast  group  of  bacteria.  In  individ- 
uals who  have  a  high  concentration  of  antibodies  in  the  blood  from  an 
acid-fast  infection  such  as  tuberculosis,  one  can  use  various  acid-fast 
bacillus  antigens  with  success.  However,  in  case  there  are  only  low  con- 
centrations of  antibodies,  the  more  specific  human  tubercle  antigen  is 
more  delicate.  In  addition  to  human  tuberculosis,  serums  from  other 
acid-fast  infections  such  as  leprosy,  bovine  tuberculosis  and  para-tuber- 
culous enteritis  (Johne's  Disease)  in  cattle,  react  in  the  fixation  test  with 
human  tubercle  bacillus  antigen  as  well  as  with  other  acid-fast  antigens. 

In  our  work  with  children,  one  point  has  interested  us  particularly. 
The  frequent  finding  in  adults  of  healed  tuberculous  foci  which  corre- 
spond to  the  juvenile  rather  than  the  adult  type  of  tuberculous  disease, 
as  well  as  the  high  incidence  of  positive  tuberculin  skin  reactions  in 
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older  children,  have  led  to  some  speculation  regarding  the  time  of  the 
ongmal  mfection.  It  seems  probable  that  in  many  cases  this  first  infec- 
tion occurs  in  childhood,  but  relatively  few  of  such  cases  are  recognized 
We  believe  that  chiefly  by  the  use  of  the  complement  fixation  test  we 
have  caught  a  number  of  children  in  the  active  phase  of  such  early  focal 
tuberculous  infection. 


STUDIES    ON    THE    INHIBITORY    ACTION    OF 
SODIUM  CINNAMATE  IN  TUBERCULOSIS 

By  H.  J.  CoRPER,  M.D.,  H.  Gauss,  M.D.,  and  W.  A.  Gekler,  M.D. 

Denver 

It  has  been  pointed  out  in  previous  contributions  ^  that  the  study  of 
the  chemotherapy  of  tuberculosis  can  well  be  divided  into  a  study  of  the 
direct  action  of  the  substance  under  investigation  and  a  study  of  its 
indirect  action.  In  considering  the  direct  action  of  the  substance  in 
question  upon  the  tubercle  bacilli  there  are  two  modes  which  must  be 
under  consideration,  a  specific  bactericidal  and  a  specific  growth  inhibitory 
action.  Sodium  cinnamate  called  Hctol  by  Landerer  who  carried  on 
extensive  investigations  with  this  substance  was  mainly  considered  by  him 
as  an  indirect  therapeutic  agent  toward  tuberculosis  capable  of  affecting 
an  inflammatory  reaction  around  the  tubercle  and  thus  indirectly  acting 
upon  the  tubercle  bacilli  and  favorably  affecting  the  disease. 

Landerer  was  one  of  the  pioneer  chemotherapeutists  in  the  field  of 
tuberculosis  and  although  most  of  his  early  studies  were  of  a  clinical 
nature  and  were  applied  to  external  tuberculosis  he  was  keenly  interested 
in  finding  a  substance  which  would  affect  internal  tuberculosis  and  could 
be  administered  by  the  intravenous  route.  He  had  worked  with  iodoform, 
bismuth  subnitrate,  zinc  oxide  and  some  other  commonly  advocated  chemi- 
cals when  finally  in  1888  balsam  of  Peru  was  called  to  his  attention  as  a 
result  of  the  studies  of  the  American  surgeon  and  orthopedist  Sayre. 
The  results  obtained  by  him  -  upon  external  tuberculosis  were  so  favor- 
able that  he  was  encouraged  to  use  this  substance  on  internal  tuber- 
culosis. His  greatest  difficulty  was  encountered,  however,  in  obtaining 
a  satisfactory  emulsion  or  solution  for  injection;  so  that  in  1890^  he 
began  to  use  cinnamic  acid,  a  constituent  of  balsam  of  Peru  which  could 
be  prepared  synthetically  and  in  chemically  pure  form,  and  finally  in 
1893  *  he  changed  to  a  solution  of  sodium  cinnamate  (Hetol)  the  sodium 
salt  instead  of  the  emulsion  of  cinnamic  acid.  Its  advantages  were  many. 
The  salt  was  soluble  in  water  to  the  extent  of  five  per  cent.  It  was  non- 
toxic, could  be  steriHzed  easily  and  could  be  prepared  in  pure  form,  and, 
if  anything  it  gave  better  therapeutic  results  than  the  cinnamic  acid. 
Landerer  and  his  co-workers  ^  concluded  that  cinnamic  acid  and  its  salts 
were  strongly  positive  chemotactic  substances  producing  a  marked  leu- 
cocytosis  and  hastening  the  healing  of  tuberculosis  in  the  lungs  of  rabbits 
and  man  ^  by  the  natural  method  of  walling  off,  encapsulation  and  scar 
tissue  formation.     Landerer  never  claimed  \Hetol  as  a  specific  for  tuber- 
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culosis  but  merely  believed  that  it  had  a  special  action  on  diseased  foci  due 
to  its  accumulation  at  these  sites. 

Landerer's  method  of  treating  pulmonary  tuberculosis  has  finally  fallen 
into  disuse  for  the  lack  of  satisfactory  conclusive  data  corroborating  its 
efficacy.  It  was  not  with  any  idea  of  repeating  Landerer's  work  that  the 
following  investigations  were  carried  on,  but  rather  to  elaborate  on  the 
studies  with  sodium  cinnamate,  since  some  encouraging  preliminar>'  studies 
seemed  to  indicate  that  this  compound  still  possessed  possibilities,  mainly 
on  account  of  its  low  toxicity,  as  an  inhibitory  agent  in  tuberculosis.  Two 
other  facts  seemed  also  to  make  this  work  desirable,  namely  the  impurity 
and  toxicity  of  preparations  obtainable  on  the  market,  both  of  German 
and  American  make,  of  so-called  highest  chemical  purity,  and  the  ad- 
herence to  only  comparatively  small  doses  according  to  Landerer's  tech- 
nique. 

It  was  found  that  the  ordinary  American  preparations  of  sodium  cin- 
namate were  comparatively  very  toxic,  while  even  the  Merck's  best  grade 
(special  label)  had  a  distinct  benzaldehyde  odor  and  since  benzalde- 
hyde  is  highly  toxic  it  should  be  possible  of  further  purification.  The 
usual  method  of  preparation  of  cinnamic  acid  as  given  in  most  refer- 
ence books  is  identical  with  that  given  by  Fischer  ^  20  grams  of  benzal- 
dehyde, 30  grams  of  freshly  distilled  acetic  anhydride  and  10  grams  of  dry 
powdered  sodium  acetate  are  boiled  over  an  oil  bath,  under  a  reflux  con- 
denser for  eight  hours.  The  hot  mass  is  then  poured  into  four  to  five 
times  its  amount  of  water,  and  steam  is  passed  through  this  until  all  the 
unchanged  benzaldehyde  is  driven  off.  There  separate  from  the  remain- 
ing mass,  made  up  of  water,  acetic  acid  and  a  suspended  oil,  upon  cooling 
large  amounts  of  cinnamic  acid.  To  the  mixture  is  added  without  filter- 
ing and  while  still  warm  an  excess  of  sodium  hydroxide.  The  sodium 
cinnamate  formed  is  then  filtered  while  hot  from  the  oil.  The  filtrate 
after  cooling  is  acidified  with  hydrochloric  acid  when  cinnamic  acid  again 
separates  out  and  can  then  be  obtained  by  filtration  and  repurified  by  one 
or  two  recrystallizations  from  hot  water.  It  was  found  necessary,  how- 
ever, to  remove  all  the  benzaldehyde,  so  that  after  the  above  preparation 
steam  had  to  be  passed  through  the  hot  cinnamic  acid  for  at  least  several 
hours  and  repeated  for  about  from  four  to  six  times,  (filtering  the  solu- 
tion while  hot,  allowing  to  cool  and  filtering  again,  and  adding  a  fresh 
portion  of  distilled  water  —  heating  and  passing  steam  through  the  hot 
solution.)  The  final  product  after  from  four  to  six  such  treatments 
possessed  no  odor  of  benzaldehyde  and  was  then  cautiously  neutral- 
ized with  pure  sodium  hydroxide  after  which  the  sodium  cinnamate  was 
recovered  by  evaporation  and  was  kept  for  use  in  dry  form.  This  pro- 
duct possessed  practically  no  toxicity.  Rabbits  would  tolerate  intra- 
venously a  single  injection  of  one  to  two  grams  of  sodium  cinnamate 
(prepared  as  above)  per  kilo  given  in  5  or  10  per  cent,  solution. 

Landerer  ^  states  that  sodium  cinnamate  possesses  no  bactericidal  power 
upon  the  tubercle  bacillus,  but  he  gives  no  detailed  experiments.  This 
is,  however,  corroborated  in  the  following  experiment  at  least  in  so  far 
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as  concentrations  attainable  in  the  body  are  concerned  as  will  be  seen 
from  the  following  experiments. 

Suspensions  of  0.000,001  mgm.  of  virulent  human  tvibercle  bacilli  (lab- 
oratory strains  No.  1687  and  No.  1000)  were  treated  with  varying  concen- 
trations of  sodium  cinnamate  from  i  to  20  mgm.  per  cc.  The  mixture  was 
then  incubated  at  2>7°  C.  for  one  to  three  days  and  was  subsequently  in- 
jected into  guinea-pigs.  After  six  weeks  the  animals  were  examined  when 
it  was  observed  that  the  preliminary  treatment  of  tubercle  bacilli  with 
sodium  cinnamate,  prior  to  injection  into  guinea-pigs,  appeared  to  have 
no  bactericidal  action  on  the  tubercle  bacilli  as  evidenced  by  the  cnnrse 
of  the  disease  in  the  animals.      (Table  i.) 

TABLE  1 
The  tuberculocidal  action  of  pure  sodium  cinnamalt 


PRELIMINARY   INCUBATION 


Concentration  of 

sodium  cinnamate 

mgm.  per  cc. 

mixture 


20 

10 
5 


Period  of  incubation 

of  tubercle 

bacilli  plus  sodiiun 

cinnamate 


days 

3 
1 

3 
1 


RESDITS  Of  GUINEA  PIG  INOCULATION 


Culture  1687  human  0.000,001 
mgm.  per  injection 


Series  A 


+  +  + 
+  +  + 

+  +  + 

+  +  + 

+  +  + 

+  + 


Series  B 


+  +  + 
+  + 

+  + 
+  +  + 

+  +  + 

+  +  + 


Culture  1000  human  0.000,001 
mgm.  per  injection 


Series  A 

Series  B 

+  + 

+ 

+  +  + 

+  +  + 

+  +  -I- 

+  + 

^       +  + 

+  +  + 

+  + 

+  +  -1- 

+  -!--}- 

+  +  + 

+  Distinctly  enlarged  local  and  slightly  enlarged  retroperitoneal  glands. 
-|--|-  Enlarged  local  and  retroperitoneal  glands  and  slight  involvement  of  the  spleen. 
-f  +  -|-  Enlarged  local  and  retroperitoneal  glands,  spleen  markedly  involved,  the  peri- 
tracheal glands  enlarged  and  the  lungs  slightly  involved. 

The  above  experiment  indicates  that  even  in  2  per  cent,  concentrations 
and  an  exposure  of  three  days,  sodium  cinnamate  possesses  no  tuber- 
culocidal power.  In  order  to  note  in  what  concentration  sodium  cinna- 
mate possesses  growth-inhibitory  power  a  series  of  tubes  of  5  per  cent, 
glycerin  agar  were  prepared  containing  varying  concentrations  of 
sodium  cinnamate ;  these  were  seeded  with  human  tubercle  bacilli  and 
incubated  at  T,y°  C.  for  one  month  when  they  were  examined  for 
growth  with  the  results  given  in  Table  2. 

These  results  were  encouraging  since  the  low  toxicity  of  sodium  cinna- 
mate by  intravenous  injection  made  it  seem  highly  probable  that  a  con- 
centration of  0.5  mgm.  per  cubic  centimeter  of  the  blood  (or  body  fluids) 
could  be  obtained  and  probably  maintained  for  some  time.  Sodium  cin- 
namate being  a  crystalloid  would  also  insure  a  rapid  general  distribution 
throughout  the  body.* 
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TABLE  2 
Growth  inhibitory  power  of  sodium  cinnamate  in  glycerine  agar 
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CONCENTRATION  OF 

SODIUM 

CINNAMATE    (UGM 

PER  CC. 

) 

5 

3     ■ 

1 

0.5 

0.1 

0.05 

0.001 

Controls 

Culture  1687         \ 

- 

- 

- 

- 

+ 
+ 

+  + 

+  + 
+  + 

++ 
+ 

++ 

++ 

+  + 

Culture  H         \ 

+  + 
+ 

+  + 

Cultures  were  examined  for  growth  one  month  after  seeding. 

In  order  to  be  able  to  determine  the  concentration  of  sodium  cinnamate 
in  the  tissues  and  especially  in  the  blood  the  following  rapid  method 
was  developed  and  used  for  this  purpose.  The  sample  of  blood  to  be 
analyzed  was  diluted  with  ten  volumes  of  pure  methyl  alcohol  and  was 
allowed  to  stand  two  hours  which  precipitated  all  the  proteins.  The  fil- 
trate containing  the  sodium  cinnamate  was  then  evaporated  to  dryness  on  a 
water  bath  and  the  residue  was  dissolved  in  a  definite  volume  of  dis- 
tilled water.  A  series  of  dilutions  was  then  made  from  this  solution 
which  by  preliminary  test  would  reveal  about  0.2  to  i.o  mgm.  of  sodium 
cinnamate  per  cubic  centimeter.  The  sodium  cinnamate  content  of  this 
solution  was  then  determined  by  comparing  the  unknown  in  various 
dilutions  with  known  solutions,  with  contents  of  sodium  cinnamate  graded 
by  0.1  mgm.  from  0.2  to  i.o  or  2.0  mgm.  per  cubic  centimeter,  using  for 
test  the  density  of  the  precipitate  produced  by  contact  with  a  superim- 
posed solution  of  pure  dilute  hydrochloride  acid  (about  a  normal  solution). 
This  method  proved  sufficiently  accurate  for  practical  purposes  and  al- 
lowed reading  accurate  to  within  tenths  of  a  mgm.  in  the  range  of 
0.2  to  2  mgm.  per  cubic  centimeter  of  solution. 

In  preliminary  experiments  it  was  found  that  1^4  grams  per  kilo  of  pure 
sodium  cinnamate  given  intravenously  to  the  rabbit  was  still  consistent 
with  life.  In  order,  therefore  to  determine  what  concentration  of  sodium 
cinnamate  could  be  attained  in  the  blood  and  its  persistence  there,  a  series 
of  rabbits  was  given  intravenous  injections  of  five  per  cent,  sodium  cin- 
namate (154  grams  per  kilo)  and  the  blood  was  analyzed  before  and  at 

TABLE  3 
The  persistence  of  sodium  cinnamate  in  the  blood  of  rabbits  after  intravenous  injection 


AMOUNT  OF 

SODIUM  CINNAMATE  CONTENT  OF  THE  BLOOD  MGM.  PER  CC. 

SODIUM  CINNA- 
MATE PEE  KILO 
GIVEN 

Before 

After 

INTRA  VENOUSI-Y 

30  seconds 

1  minute 
30  seconds 

2  minutes 
30  seconds 

3  minutes 
30  seconds 

4  minutes 
30  seconds 

6  minutes 
30  seconds 

22  seconds 

1.25 
1.00 

0.0 
0.0 

8.5 
6.0 

2.3 
2.1 

1.8 
1.5 

1.5 

0.9 

1.1 
0.7 

0.8 

0.6 

0.1 
0.2 
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various  intervals  thereafter  with  the  result  given  in  Table  3  (two  typical 
cases). 

From  these  experiments  it  is  to  be  noted  that  sodium  cinnamate  given 
intravenously  to  rabbits  disappears  gradually  and  completely  from  the 
blood  within  a  day  and  therefore  must  be  administered  continuously  if  a 
concentration  is  to  be  maintained  for  any  length  of  time,  as  might  be 
necessary  to  exert  an  inhibitory  influence  upon  the  tubercle  bacillus.  In 
order  to  note  whether  any  pathological  effect  was  produced  by  prolonged 
intravenous  administration  of  sodium  cinnamate  several  rabbits  were 
given  three  and  four  injections  of  0.5  gram  per  kilo  of  sodium  cinnamate 
daily  for  six  days  without  any  visible  effect.  This  seemed  encouraging 
and  made  possible  the  continuous  intravenous  injection  of  sodium  cin- 
namate. Before  attempting  this,  however,  it  seemed  desirable  to  study 
the  inhibitory  action  of  sodium  cinnamate  contained  in  the  blood  of 
rabbits.  For  this  purpose  a  rabbit  was  given  an  intravenous  injection 
of  sodium  cinnamate  and  blood  was  drawn  at  intervals,  its  cinnamate 
content  determined,  and  it  was  then  either  inspissated  after  the  addition 
of  5  per  cent,  glycerol  and  used  as  a  culture  medium,  or  it  was  mixed 
using  sterile  precautions  with  one-fourth  volume  of  20  per  cent,  glycerol 
6  per  cent,  agar  and  slanted  to  give  a  solid  medium.  These  mediums  were 
then  seeded  with  human  tubercle  bacilli,  incubated  at  37°  C.  for  eight 
weeks  and  read  with  the  results  given  in  Table  4. 


TABLE  4 


The  growth  inhibitory  action  of  sodium  cinnamate,  contained  in  the  blood  of  rabbits  after 
intravenous  injection,  upon  human  tubercle  bacilli 


CONCENTRATION  OF  SODIUM 

INSPISSATED 

FRESH  BLOOD  PLUS  AGAR 

(mgm.  per  cc.  of  blood) 

BLOOD  PLUS  GLYCEROL 

PLUS  GLYCEROL 

0.0 

+  +  +* 

+  +  + 

6.0 

— 

— 

2.5 

— 

— 

1.6 

+ 

it 

1.0 

+  + 

+ 

0.8 

+  + 

+  + 

0.5 

+  +  + 

+4-  + 

*  These  results  are  graded  from  +  to  +  +  -■[-  and  are  the  mean  readings  of  three  tubes 
inoculated. 

It  is  noted  from  this  experiment  that  rabbit's  blood  containing  between 
one  and  two  mgm.  of  sodium  cinnamate  possesses  growth-inhibitory 
properties  toward  human  tubercle  bacilli.  Therefore  if  this  concen- 
tration of  the  cinnamate  could  be  maintained  over  a  long  period  of  time 
without  harm  to  the  animal  it  should  be  of  definite  therapeutic  value.  In 
order  to  test  whether  a  concentration  of  between  i  and  2  mgm.  of  sodium 
cinnamate  in  the  blood  could  be  maintained  over  a  long  period  of  time, 
recourse  was  first  had  to  the  Woodyatt  continuous  injection  apparatus^ 
but  it  was  soon  found  that  this  instrument  could  not  be  used  continuously 
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for  more  than  20  to  30  hours.  Another  method  of  injection  was  de- 
vised which  though  not  as  accurate  could  be  used,  with  care,  over  an 
indefinite  period. 

Continuous  injection  apparatus  in  which  the  pressure  is  imparted  by 
a  chamber  of  compressed  air  have  been  described  by  Kritchmer  ^^  and 
Rhodes  ^\  Our  apparatus  consists  of  a  burette  with  side  arm,  the  top 
of  the  burette  being  connected  with  a  pressure  tank,  the  side  arm  to  the 
reservoir  for  the  fluid  to  be  injected,  and  the  outlet  directly  with  the  in- 
jecting needle.  Fluid  is  permitted  to  run  into  the  burette  from  the  reser- 
voir which  is  then  closed  off  by  a  pinch  clamp  and  pressure  from  the 

TABLE  5  " 


The 

efed  of  sodium  cinnamale  on  ci 

rated  rabbit,  dog  and  human  blood 

n 

p 
S 
0 

m 

»•  b) 

S  a 

0  <: 

H  g 

b  S 

Q 

a 

n 
0 

> 

2<S 

Oi  u  w 

z     5" 

zBOH 

o°..£ 
"  S  w  a 

iJ        H 

<  tM  <  d 
z  0  a  0 

RABBIT 

DOG 

HUMAN 

a  z 
0  "^ 

Reaction  at  twenty-four 
hours 

Reaction  at  twenty-four 
hours 

Reaction 

at  twenty-four 
hours 

> 

Hemolysis 

Color 

C  B 

Gel  for- 
mation 

Hemolysis 

Color 

Gel  for- 
mation 

Hemolysis 

Color 

Gel  for- 
mation 

cc. 
0.9 

1-10 

cc. 

0.1 

0.0900 

+  +  +  + 

+ 

+  +  +  + 

C  B 

+ 

+  +  +  + 

C   B 

+ 

0.7 

1-10 

0.3 

0.0700 

-h  +  +  -h 

C  B 

+  + 

+  +  +  + 

C  B 

+  + 

+  +  +  + 

C   B 

+  + 

0.5 

1-10 

0.5 

0.0500 

+  +  +  + 

C  B 

+  +  +  + 

+  -f--t--l- 

C  B 

+  +  +  + 

+  +  +  + 

C   B 

+  +  -f  + 

0  .3 

1-10 

0.7 

0.0300 

+  +  +  + 

C  B 

+  +  +  + 

+  +  +  + 

C  B 

+  +  +  + 

+  +  + 

C  B 

++4-+ 

0.1 

1-10 

0.9 

0.0100 

+  + 

R 

+ 

+  + 

B  R 

+ 

+  + 

B  R 

-1- 

0.1 

1-12.5 

0.9 

0.0080 

+ 

R 

0 

+ 

R 

0 

+ 

R 

0 

0.1 

1-15 

0.9 

0.0066 

+ 

R 

0 

+ 

R 

0 

+ 

R 

0 

0.1 

1-20 

0.9 

0.0050 

+ 

R 

0 

+ 

R 

0 

0 

R 

0 

0.1 

1-25 

0.9 

0.0040 

0 

R 

0 

0 

R 

0 

0 

R 

0 

0.1 

1-30 

0.9 

0.0033 

0 

R 

0 

0 

R 

0 

0 

R 

0 

0.1 

1-40 

0.9 

0.0025 

0 

R 

0 

0 

R 

0 

0 

R 

0 

0.1 

1-50 

0.9 

0.0020 

0 

R 

0 

0 

R 

0 

0 

R 

0 

0.1 

1-80 

0.9 

0.0012 

0 

R 

0 

0 

R 

0 

0 

R 

0 

0.1* 

0.9 

0.0000 

0 

R 

0 

0 

R 

« 

0 

R 

0 

C  =  chocolate;  B 
*  Saline  control. 


brown;  R  =  red. 


tank  applied.  A  useful  pressure  regulator  was  found  in  a  column  of  mer- 
cury into  which  was  placed  the  open  end  of  a  glass  tube  connected  by 
means  of  a  T  tube  directly  with  the  outlet  from  the  pressure  tank.  The 
pressure  could  then  be  altered  by  raising  and  lowering  the  open  end  of  the 
glass  tube  in  the  mercury  column,  the  maintained  pressure  was  equal  to 
the  column  of  mercury  above  the  open  end  of  the  glass  tube. 

In  order  to  determine  how  long  a  concentration  of  i  to  2  mgm.  could 
be  maintained  in  the  blood  of  the  rabbit  by  continuous  injection,  using 
the  apparatus  described  above,  a  series  of  experiments  was  planned 
and  carried  out,  in  which  two  rabbits  in  each  series  were  given  continuous 
injections  of  sodium  cinnamate  (2.5  per  cent)  intravenously.  The  blood 
was  analyzed  at  frequent  intervals  throughout  the  experiment  and  the 
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water  intake  and  excretion  carefully  noted.  During  these  injections  the 
rabbits  were  held  in  a  special  box,  their  heads  being  held  in  a  stock,  so  that 
the  animal  could  eat  and  sleep  during  the  injections  without  inconven- 
ience. The  difficulties  encountered  during  the  first  few  days  were  few, 
and  were  mainly  the  complete  occlusion  of  all  the  ear  veins  so  that  the 
injections  had  to  be  discontinued.  Several  rabbits  were,  however,  suc- 
cessfully injected  until  the  fourth  day  when  there  would  occur  either 
an  edema  of  the  ears  making  further  injections  impossible,  or  the  rabbits 
woud  become  weak  and  there  would  be  a  marked  retention  of  water,  or 
the  serum  upon  separation  from  the  corpuscles  by  centrifuging  would 
be  distinctly  pink  as  a  result  of  in  vivo  hemolysis  of  the  erythrocytes. 

One  rabbit  of  this  series,  the  longest  experiment  carried  out,  was  given, 
during  a  period  of  83  hours,  950  c.c.   of  2^  per  cent,  sodium  cinnamate  (a 


Fig.  1.  Diagram  of  Continuous  Injection  Apparatus 

7,  tube  leading  to  pressure  tank;  2,  continuation  of  tube  1  leading  to  burette;  3,  side 
arm  from  tube  1  leading  into  mercury  column;  4,  burette  in  which  fluid  is  kept  under  con- 
stant pressure;  5,  mercury  column;  6,  connecting  tube  between  burette  and  reservoir;  7, 
reservoir  for  fluid  given  intravenously;  5,_outlet  from  burette,  for  direct  connection  with 
vein  to  be  injected. 
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total  of  about  24  grams)  intravenously.  The  blood  content  of  sodium 
cinnamate  ranged  between  0.8  and  1.6  mgm.  per  cubic  centimeter  during 
the  entire  period  of  experimentation.  The  experiment  had  to  be  stopped 
on  account  of  the  poor  condition  of  the  animal  and  the  blood  revealed  a 
decided  grade  of  hemolysis.      (The  animal  died  two  days  later). 

In  order  to  note  whether  this  hemolytic  action  of  sodium  cinnamate, 
the  main  contraindication  to  its  use  as  a  therapeutic  agent,  occurred  in 
vitro  its  action  in  different  concentrations  was  studied  upon  rabbit,  dog 
and  human  whole  citrated  bloods  with  the  results  given  in  Table  5. 

Sodium  cinnamate  in  higher  concentrations  (one  to  nine  per  cent.)  gels 
the  blood  and  efifects  the  hemoglobin  (as  indicated  by  the  change  in  color 
to  chocolate  brown)  of  rabbit,  dog  and  human,  whole  citrated  blood.  In 
still  weaker  concentrations,  0.5  to  i  per  cent.,  it  produces  a  distinct 
hemolysis. 

SUMMARY  AND  CONCLUSIONS 

Repurified  sodium  cinnamate,  in  concentrations  up  to  2  per  cent.,  has 
no  tuberculocidal  action  within  three  days,  but  is  distinctly  inhibitory 
to  human  tubercle  bacilli  in  five  per  cent,  glycerine  agar  in  a  concentra- 
tion of  0.05  per  cent.,  while  in  rabbit  blood  medium  both  fresh  and  in- 
spissated, it  is  inhibitory  only  in  a  concentration  of  about  0.2  per  cent. 

Pure  sodium  cinnamate  does  not  persist  in  the  blood  of  rabbits  after  a 
single  intravenous  injection  (i.o  to  1.25  grams  per  kilo)  for  more  than 
one  day,  being  present  in  a  concentration  of  from  0.6  to  0.8  per  cent, 
after  one-half  hour,  from  o.i  to  0.2  per  cent,  after  three  hours,  from  0.06 
to  0.08  per  cent,  after  six  hours,  and  from  o.oi  to  0.02  per  cent,  after 
twenty-two  hours. 

By  continuous  intravenous  injection  of  a  2.5  per  cent,  solution  of  pure 
sodium  cinnamate  a  concentration  of  0.08  to  0.16  per  cent,  of  the  blood 
can  be  maintained  for  a  period  of  eighty-three  hours  in  the  rabbit.  On 
account  of  its  hemolytic  action  when  administered  over  a  prolonged 
period  of  time  (exceeding  three  days)  sodium  cinnamate  cannot  be  used 
as  an  inhibitory  agent  in  tuberculosis. 

In  vitro  sodium  cinnamate  has  both  a  hemolyzing  and  geling  action 
upon  the  whole  citrated  bloods  of  rabbits,  dogs  and  human  beings. 
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THE  INFLUENCE  OF  CREOSOTE,  GUAIACOL 
AND  RELATED  SUBSTANCES  ON  THE  TU- 
BERCLE BACILLUS  AND  ON  EXPERIMEN- 
TAL TUBERCULOSIS  * 

By  Lydia  M.  DeWitt,  M.  D.,  Binzi  Suyenaga,  M.  D.,  and  H.  Gideon 

Wells,  M.  D. 

Chicago 

Of  the  countless  drugs  used  in  tuberculosis,  creosote  and  its  deriva- 
tives undoubtedly  hold  first  place  in  extent  of  use  and  in  general  repu- 
tation, but  nevertheless  without  scientifically  established  value. 

Despite  the  extensive  use  of  creosote  and  related  compounds  in  the 
treatment  of  tuberculosis,  there  is  in  the  literature  practically  no  evidence 
as  to  the  susceptibility  of  B.  tuberculosis  to  antiseptics  of  this  class,  or 
as  to  their  influence  on  the  course  of  tuberculosis  in  experimental  ani- 
mals. This  paper  reports  a  study  of  these  problems  and  the  complete 
report  will  be  published  in  an  early  number  of  the  Journal  of  Infectious 
Diseases.     The  following  is  a  summary  of  our  results : 

Virulent  human  tubercle  bacilli  are  inhibited  from  growth  (bacteri- 
ostatic action)  on  artificial  media  containing  a  concentration  of  o.oi  per 
cent,  or  one  part  in  10,000  of  resorcin,  thymol,  para-cresol,  ortho-cresol  or 
meta-cresol;  0.05  per  cent,  (i  in  2000)  is  the  lowest  concentration  which 
completely  inhibited  in  the  case  of  creosol  and  pyrocatechin.  Guaiacol, 
creosote,  hydroquinone  and  guaiacol  cacodylate  required  a  concentration 
of  0.1  per  cent,  (i  in  1000)  to  inhibit  growth  completely.  Sodium  guaia- 
colate  inhibited  completely  at  1.7  per  cent  and  partially  at  0.8  per  cent. 
Thiocol  did  not  inhibit  in  i  per  cent,  concentration  and  styracol,  which  is 
practically  insoluble,  did  not  inhibit  in  10  per  cent,  suspension. 

Bactericidal  tests,  in  which  the  capacity  to  grow  on  agar  after  ex- 
posure of  clumps  of  tubercle  bacilli  to  the  antiseptic  was  the  measure  of 
action,  showed  that  the  bactericidal  power  of  these  substances  is  low. 
Exposure  to  even  i  per  cent,  solutions  of  pyrocatechin,  hydroquinone, 
resorcin,  and  0.5  per  cent,  solution  of  cresol,  for  periods  from  10  minutes 
to  48  hours,  entirely  fails  to  kill  tubercle  bacilli.  Meta  and  para  cresol 
kill  in  I  per  cent,  concentrations  after  exposure  for  i  hour,  but  not  after 
10  minutes,  while  ortho-cresol  reduces  growth  after  one  hour  and  kills  in 
6  hours.  Thymol  kills  even  in  10  minutes  at  i  per  cent,  concentration, 
but  0.1  per  cent,  does  not  kill  even  in  48  hours.  Weaker  concentrations 
of  all  these  antiseptics  were,  of  course,  without  bactericidal  effect. 

*  From  the  Otho  S.  A.  Sprague  Memorial  Institute  and  the  Department  of 
Pathology,  University  of  Chicago. 
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A  bactericidal  test  was  made  with  the  tubercle  bacilli  exposed  to  the 
antiseptics  when  in  a  thin  layer  on  the  surface  of  garnets,  and  viability 
determined  by  inoculating  guinea-pigs  with  the  treated  bacilli  washed 
from  the  garnets.  Resorcin  in  i  per  cent,  solution  killed  the  tubercle 
bacilli  only  after  24  hours  exposure.  Ortho-cresol  killed  in  i  per  cent, 
concentration  even  in  20  minutes,  but  0.5  per  cent,  did  not  kill  even  in  24 
hours.  Thymol  was  bactericidal  in  o.i  per  cent,  concentration,  even  in  20 
minutes  exposure,  but  o.oi  per  cent,  was  not  bactericidal  after  24  hours 
exposure. 

Therapeutic  tests  were  performed  on  guinea  pigs  injected  subcutaneously 
with  two  strains  of  human  tubercle  bacilli,  one  highly  virulent  and  the 
other  less  so.  The  animals  were  then  given  several  doses  of  the  drug 
by  the  intracardial,  intramuscular  and  subcutaneous  routes,  and  daily 
feedings  of  pills  containing  the  drugs,  the  following  being  tested: 
creosote,  guaiacol,  creosol,  thiocol,  styracol,  ortho-cresol,  meta-cresol, 
para-cresol,  and  thymol.  In  all  106  guinea  pigs  in  addition  to  the  control 
experiments  have  been  thus  treated  for  long  enough  periods  to  observe 
the  results.  Apparently  the  animals  injected  with  the  less  virulent 
tubercle  bacilli  showed  more  active  tuberculosis  than  the  controls,  as  if 
the  treatment  had  lowered  their  resistance  or  stimulated  the  bacilli. 
With  the  more  virulent  bacilli  the  extent  of  the  disease  was  perhaps 
slightly  less  in  the  treated  animals,  probably  because  they  commonly  died 
a  little  sooner  than  the  controls. 

Our  experiments  show  that  substances  of  the  creosote  series  do  not 
possess  a  high  bactericidal  power  for  the  tubercle  bacillus  in  vitro,  nor 
apparently  in  vivo.  This  result  is  not  surprising  in  view  of  the  observa- 
tions of  DeWitt  and  Sherman  that  tubercle  bacilli  are  rather  less  sus- 
ceptible to  fat-soluble  antiseptics  than  bacteria  less  rich  in  fat  than  the 
tubercle  bacillus.  Also  by  their  observations  that  fat-soluble  dyes  do  not 
readily  penetrate  tubercle  bacilli,  while  certain  fat-insoluble  dyes  (e.  g. 
methylene  blue)  stain  them  well.  Apparently  the  lipin-rich  character 
of  the  tubercle  bacilli  does  not  make  them  vulnerable  to  fat-soluble  anti- 
septics, but  rather  the  reverse. 

The  figures  given  above  for  the  bactericidal  power  may  be  compared 
with  those  obtained  by  DeWitt  and  Sherman,  using  similar  methods. 
Phenol  kills  in  i  per  cent,  concentration,  and  shows  some  effect  in  o.i 
per  cent,  concentration.  Formaldehyde  kills  in  i  per  cent,  in  i  hour,  in 
0.01  per  cent,  in  24  hours.  Ethyl  alcohol,  25  per  cent,  kills  in  i  hour  or 
less.  Acetone,  chloroform  and  ether  have  little  or  no  tuberculocidal  ac- 
tion; toluene  and  iodin  show  slight  influence.  Mercuric  chloride  kills  in 
o.ooi  per  cent  in  24  hours,  0.1  per  cent,  in  i  hour;  gold  chloride  in  0.005 
per  cent,  kills  in  24  hours,  as  do  0.025  P^^  cent,  silver  nitrate,  0.1  per- 
cent, gold  tri-cyanide  and  5  per  cent,  copper  chloride.  Evidently  creosote, 
guaiacol  and  the  cresols  have  about  the  same  tuberculocidal  power  as 
phenol,  which  is  distinctly  not  high.  The  dihydroxy  phenols,  resorcin, 
hydroquinone  and  pyrocatechin,  seem  to  be  less  active  than  the  mon- 
atomic   phenol.      Thymol    was    in    all    experiments,    distinctly,    although 
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only  slightly,  more  bactericidal  than  the  other  substances  tested.  This 
agrees  with  the  statement  of  Bechhold  and  Errlich  that  addition  of 
alkyl  groups  to  phenols  increases  their  disinfectant  action. 

The  failure  to  observe  any  beneficial  therapeutic  effect  on  tuberculous 
guinea  pigs  is,  in  view  of  the  low  bactericidal  power  of  the  substances 
tested,  to  be  expected.  It  does  not  mean,  however,  that  these  substances 
may  not  have  value  in  open  tuberculous  infections  in  man  in  which  other 
bacteria  than  B.  tuberculosis  are  involved.  But  it  does  substantiate 
the  opinion  that  seems  to  have  been  generally  reached  by  careful  clinical 
observers,  that  creosote  and  guaiacol  do  not  have  specific  action  on  tuber- 
culous infection. 

DISCUSSION  ON  PAPER  BY  DR.  DeWITT 

Dr.  H.  J.  Corper,  Denver:  I  do  not  rise  to  discuss  Dr.  DeWitt's 
paper  because  I  find  that  the  chemotherapeutic  papers  presented  at  these 
meetings  rarely  require  discussion.  They  are  usually  complete.  I  do  feel 
however,  that  we  ought  to  express  our  appreciation  to  Dr.  DeWitt. 

Dr,  DeWitt :  There  doesn't  seem  to  be  anything  to  add  to  this.  You 
have  patiently  listened  to  our  reports  year  after  year  for  about  eight  years, 
so  you  necessarily  have  known  we  were  doing  all  the  chemotherapeutic 
experiments  that  we  could.  Every  time  we  come  to  the  meetings  we 
say,  "  No,  don't  use  it,  we  haven't  found  anything  yet  that  is  any  good." 

As  regards  creosote,  while  we  are  going  to  do  some  more  work  on 
some  further  chemical  combinations  of  these  groups,  because  we  aren't 
quite  discouraged  on  that  line,  as  yet  we  say  that  according  to  our  work 
there  is  no  scientific  reason  for  using  creosote  or  any  other  of  its  de- 
rivatives in  the  treatment  of  tuberculosis. 


Tb.— THE  PROPER  ABBREVIATION  FOR  THE 

WORDS  "TUBERCULOUS"  OR 

"TUBERCULOSIS" 

By  L.  B.  McBrayer,  M.  D.,  F.  A.  C.  P. 

Sanatorium.  N.  C. 

The  abbreviation  T.  B.  is  understood  to  be  the  proper  abbreviation 
for  tubercle  bacillus.  It  is  used  as  such  in  the  high  grade  scientific 
journals.  For  example,  the  American  Review  of  Tuberculosis,  than 
which  there  is  none  better,  uses  it  in  Volume  3,  No.  3,  May,  1919.  And 
I  understand  that  the  National  Tuberculosis  Association,  which  is  au- 
thority on  all  things  pertaining  to  tuberculosis,  has  ruled  as  above  men- 
tioned. 

However,  the  abbreviation  T.  B.  is  used  much  more  often  as  an  abbre- 
viation for  the  words  "  tuberculous  "  or  "  tuberculosis  "  than  for  tubercle 
bacillus  —  witness : 

"  Mayor  opens  T.  B.  Hospital,"  Bulletin  National  Tuberculosis 
Association,  Volume  6,  No.  i,  page  11. 

"  T.  B.  Foreign  Language  Poster,"  same  Bulletin,  Vol.  6,  No.  i.  In 
addition  to  the  heading  the  Bulletin  says,  "  and  to  those  who  do  not  un- 
derstand the  meaning  of  the  words  '  tuberculosis'  and  '  consumption,'  the 
terms  '  the  con,'  '  T.  B.'  and  '  White  Plague  '  are  perfectly  familiar,  and 
these  appear  on  every  translation." 

"  Traveling  T.  B.  Hut,"  Bulletin  National  Tuberculosis  Associa- 
tion, Vol.  5,  No.  15,  page  10. 

"  T.  B.  Cross  as  Poster,"  same  Bulletin,  Vol.  6,  No.  i.  page  10. 

•'  T.  B.  Clinic,"  "  T.  B.  a  Final  Message,"  "  International  Red  Cross  T. 
B.  Program,"  "  DisabiHty  rating  T.  B.  Soldiers  (editorial),"  all  from 
Bulletin  National  Tuberculosis  x^ssociation. 

The  Journal  of  the  Outdoor  Life  uses  the  abbreviation  just  as  freely : 

"  Fighting  T.  B.,"  "  The  Land  of  T.  B.,"  "  The  T.  B.  Doctor,"  "  T.  B. 
Party  Perfects  Platform,"  "  T.  B.  or  not  T.  B.,"  etc. 

The  American  Review  of  Tuberculosis  in  an  article  quotes  from 
a  patient,  "  T.  B.  germ,"  etc..  Vol.  3,  No.  7,  page  429,  September,  1919. 

It  creeps  into  books  with  the  same  regularity :  "  T.  B.  Playing  the 
Lone  Game,"  by  Galbreath. 

It  gets  into  the  advertising  columns  of  the  American  Review  of  Tuber- 
culosis, Vol.  3,  No.  6,  x^ugust,  1919,  Adv.  page  i. 

But  to  hear  the  abbreviation,  T.  B.,  used  for  the  words  "  tuberculosis  " 
or  "tuberculous,"  just  visit  a  sanatorium  for  the  treatment  of  tuberculosis 
and  you  will  hear  it  on  every  tongue  ;  doctors,  nurses,  patients,  orderlies,  all 
use  it  all  the  time.     The  letters  home  carry  it. 
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From  the  foregoing  we  argue  that  there  is  need  for  a  proper  abbre- 
viation for  the  words  "  tuberculous  "  and  *'  tuberculosis  "  and  we  think 
we  have  proven  our  contention.  There  may  be  some  discussion  as  to 
the  proper  abbreviation,  but  all  will  admit  that  T.  B.  does  come  in  for 
discussion  and  we  will  leave  it  to  continue  as  an  abbreviation  for  tubercle 
bacillus. 

When  Dr.  Minor  writes  a  letter  in  long  hand  he  appears  to  use  tbc.  or 
Tbc.  in  referring  to  tuberculosis.  A  few  other  doctors  use  tb.  or  Tb., 
and  this  latter  seems  to  us  the  proper  abbreviation.  We  therefore  move 
that  the  National  Tuberculosis  Association  rule  that  Tb.  be  considered 
the  proper  abbreviation  for  the  words  "  tuberculous  "  or  "  tuberculosis  " 
as  the  context  may  indicate,  and  that  the  staff  of  the  National  Tubercu- 
losis Association  be  requested  to  give  such  publicity  to  this  ruling  as  may 
be  found  practicable. 

The  motion  incorporated  at  the  end  of  Dr.  McBra\e/s  report  tvas 
seconded  by  Dr.  '£.  R.  Baldnnn. 

DISCUSSION  ON  PAPER  BY  DR.  McBRAYER 

The  Chairman:  I  am  not  familiar  with  precedents  in  this  section. 
According  to  the  arrangement  of  the  program,  it  is  wholly,  as  I  have 
understood,  a  scientific  section  for  scientific  discussion. 

Dr.  E.  R.  Baldwin,  Saranac  Lake :  I  think  some  of  the  gentlemen  re- 
call there  have  been  precedents  for  similar  resolutions  which  have  been 
transmitted  to  the  Board  of  Directors  from  the  Sections. 

The  Chairman :  It  comes  before  us  at  the  end  of  a  meeting  and  the 
membership  of  such  a  Section  is  so  ill-defined  that  it  seems  to  be  very 
difficult  for  the  Section  to  express  an  opinion.  However,  I  will  entertain 
the  motion  if  it  is  desired. 

Dr.  Baldwin :  In  seconding  this  recommendation,  I  do  it,  as  I  said, 
partly  to  bring  up  discussion  in  a  formal  way,  but  also  to  call  attention 
to  the  "  murdering  of  the  Queen's  English  "  in  this  country  on  tuberculosis. 
I  do  think  that  while  we  are  not  all  purists  there  should  be  some  kind  of 
uniformity.  We  have  to  be  very  patient  with  s-a-n-/-t-o-r-i-u-m  and 
s-a-n-/-t-o-r-i-a ;  it  is  a  rare  case  where  you  find  a  stenographer  who  will 
write  it  any  other  way,  yet  there  is  no  such  word  in  the  dictionary. 

This  matter  of  abbreviations  is  becoming  very  confusing.  Dr.  AIc- 
Brayer  did  not  call  attention  to  the  fact  that  the  scientific  abbreviation 
for  tubercle  bacillus  is  small  tbc.  That  was  inherited  from  our  German 
books  and  is  in  our  scientific  literature  on  tuberculosis.  It  is  common 
for  laboratory  men  to  write  tbc,  meaning  tubercle  bacillus  or  tubercle 
bacilli.  The  abbreviation  TB,  as  Dr.  McBrayer  says,  is  very  badly 
abused  in  some  connections ;  it  is  very  confusing,  and  it  is  difficult  to  know 
what  the  right  way  is  and  what  the  writer  means  with  various  abbrevia- 
tions. I  have  to  go  through  the  context,  very  often,  to  find  out  whether 
the  writer  means  tubercle  bacillus,  a  sanatorium,  a  patient  or  the  disease ! 
I  am  not  prepared  to  recommend  "  Tb.,"  but  I  presume  that  is  grammati- 
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cally  or  orthographically  correct.  A  small  "  t  "  with  a  small  "  b  "  with  a 
period  after  it  would  be  ver)'  well.     I  would  be  satisfied  with  that. 

Dr.  McBrayer :  I  make  the  motion,  then,  that  this  Section  recommend 
to  the  Board  of  Directors  of  the  National  Tuberculosis  Association  that 
they  take  this  matter  under  advisement  and  accept  this  suggestion  or 
formulate  such  other  abbreviation  for  the  words  "  tuberculous "  and 
"  tuberculosis  "  as  they  may  deem  wnse  and  proper. 

The  Chairman:  I  would  like  to  have  included  for  consideration  the 
word  "  tubercular."  While  the  matter  is  being  considered  I  hope  that 
term  will  be  so  defined  that  there  will  be  no  more  mistakes  about  it.  It 
offends  me  much  more  than  TB  or  tbc. 

It  seems  to  me  that  these  abbreviations  are  confusing  and  will  inev- 
itably be  confusing.  I  have  felt  that  the  discouragement  of  abbrevia- 
tions was  certainly  desirable,  especially  in  view  of  the  enormous  prevalence 
of  abbreviations  during  the  war,  and  that  any  endorsement  of  abbrevia- 
tions is  very  likely  to  increase  rather  than  diminish  confusion. 

Dr.  Lydia  M.  DeWitt,  Chicago:  It  seems  to  me  that  The  Review 
OF  Tuberculosis  occupies  such  a  place  in  the  world  of  medicine 
at  the  present  time  that  it  might  very  well,  during  this  coming  year, 
carry  on  a  campaign  of  purist  English  on  that  question,  that  the 
writers  and  the  general  public  may  know  what  the  Review  at  least  con- 
siders right  in  the  matter  of  the  proper  abbreviation,  and  that  would  in- 
troduce the  question  to  the  next  meeting  of  the  National  Tuberculosis  Asso- 
ciation so  that  it  could  be  brought  up  then,  the  members  having  sufficient 
knowledge  to  make  an  intelligent  decision. 

The  motion  to  refer  the  matter  to  the  Board  of  Directors  of  the  Na<- 
tional  Tuberculosis  Association  with  the  recommendation  that  they  take 
it  under  advisement  and  accept  the  suggestion  of  the  Section  or  formulate 
such  other  abbreviation  for  the  zvords  "  tuberculous  "  and  "  tuberculosis  " 
as  they  may  deem  wise  and  proper,  was  unanim^ously  carried. 
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SOME  PROBLEMS  IN  THE  DIFFERENTIAL 

DIAGNOSIS  OF  PULMONARY 

TUBERCULOSIS 

By  James  Alexander  Miller,  M.D. 

New  York 

In  presenting  the  subject  of  differential  diagnosis  of  certain  condi- 
tions often  confused  with  pulmonary  tuberculosis,  I  wish  to  excuse  my- 
self on  the  ground  that  in  the  ver)^  numerous  discussions  of  the  diagnosis 
of  chest  conditions,  an  almost  unanimous  emphasis  has  been  placed  upon 
the  frequency  of  unrecognized  tuberculosis.  This  situation  is  all  too 
familiar  to  all  of  us  and  although  improving  is  still  bad  enough  to  re- 
main a  reproach  to  the  medical  profession  to  far  too  great  an  extent. 

It  is  far  from  my  desire  that  anything  that  I  may  say  should  be  inter- 
preted as  in  any  way  an  argument  against  every  effort  to  promote  the 
early  recognition  of  tuberculosis.  This  is  and  should  be  the  prime  con- 
sideration of  the  anti-tuberculosis  movement  as  it  relates  to  the  medical 
profession. 

The  physicians  in  this  conference,  however,  do  not,  I  consider,  need 
this  emphasis.  You  represent  the  best  of  America's  experts  in  the 
diagnosis  and  treatment  of  tuberculosis  and  therefore  I  venture  to  present 
to  you  the  problem  with  the  emphasis  reversed,  i.e.,  upon  the  danger, 
perhaps  especially  great  among  experts  in  tuberculosis,  that  tuberculosis 
may  be  not  infrequently  diagnosed  when  it  does  not  exist. 

Speaking  generally,  such  diagnosis  of  dubious  or  uncertain  cases  has 
probably  been  to  the  advantage  of  the  greater  number  of  patients,  for 
certainly  much  less  harm  is  done  even  in  cases  of  mistake  than  where  cases 
of  actual  tuberculosis  are  overlooked.  One  can  not,  however,  escape 
dissatisfaction  with  inexact  medical  diagnosis,  to  say  nothing  of  the  hard- 
ship and  injustice  which  are  inflicted  upon  unfortunate  individuals  need- 
lessly branded  with  the  stamp  of  a  dreaded  disease. 

It  is  the  experience  of  many  institutions  for  the  treatment  of  tuber- 
culosis that  a  large  percentage  of  the  cases  admitted  are  not  tuberculosis ; 
in  my  tuberculosis  service  at  Bellevue  Hospital  it  is  as  high  as  twenty 
per  cent.,  and  I  take  it  as  extremely  probable  that  a  similar  situation 
exists  elsewhere.  ' 

The  study  of  these  cases  furnishes  one  of  the  most  interesting  fields 
for  the  specialist  in  pulmonary  tuberculosis  and  also  affords  a  back- 
ground of  knowledge  of  other  chest  diseases  and  of  general  internal 
medicine  which  is  much  needed  if  we  are  to  be  really  skilled  diagnosticians 
and  to  practice  with  satisfaction  to  ourselves  and  to  our  patients. 

From  the  large  field  of  possibilities  we  may  select   for  consideration 
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a  few  groups  with  which  I  myself  have  had  difficulty.  In  many  of  these 
cases  the  diagnosis  of  tuberculosis  is  undoubtedly  quite  properly  estab- 
lished ;  in  many  others,  however,  other  explanations  of  the  signs  and 
symptoms  are  forthcoming  and  the  obvious  but  erroneous  diagnosis  of 
tuberculous  disease  may  be  consequently  and  satisfactorily  avoided. 

The  conditions  which  will  here  be  considered  may  be  divided  into  two 
main  groups : 

I.  Those  in  which  the  history  and  symptoms  are  suspicious  of  tuber- 
culosis, but  the  local  lesion  is  slight  and  difficult  to  find.  A  problem  in 
physical  diagnosis. 

II.  Those  presenting  very  definite  physical  signs  in  the  lungs.  A  prob- 
lem of  interpretation. 

I.     THOSE  IN  WHICH  SUSPICIOUS  SYMPTOMS 
PREDOMINATE 

General  Asthenia 

A  not  inconsiderable  number  of  people,  more  often  women  or  children, 
are  constitutionally  frail.  They  have  little  strength  or  endurance,  are 
below  average  weight  and  are  apt  to  present,  at  intervals,  irregular 
symptoms,  such  as  nervousness,  irritability,  indigestion,  headache  without 
ascribable  cause.  Such  cases  often  simulate  tuberculosis,  especially  when 
subject  to  recurrent  colds  and  other  infections,  as  they  often  are.  Pro- 
longed observation  and  frequent  examinations  are  needed  to  establish 
a  definite  conclusion.  Tuberculin  tests  are  of  value,  especially  in  chil- 
dren and  adolescents,  and  many,  but  by  no  means  all  of  the  group,  may 
eventually  be  demonstrated  as  tuberculous. 

If  proper  supervision  and  general  management  of  their  mode  of 
living  is  established,  the  physician  is  safeguarded  from  unfortunate  re- 
sults from  delaying  a  positive  diagnosis,  and  most  gratifying  improve- 
ment or  complete  restoration  to  health  and  vigor  may  often  be  expected. 
Physicians  owe  to  these  cases  a  systematic  care  and  oversight  which, 
on  account  of  the  indefinite  and  unsatisfactory  nature  of  their  symptoms, 
they  are  frequently  not  given. 

Neurasthenia 

This  group  is  quite  similar  to  the  last  with,  however,  a  predominance 
of  nervous  symptoms,  often  to  the  point  of  a  real  psycho-neurosis.  They 
are  often  the  despair  of  physicians,  both  from  the  standpoint  of  diagnosis 
and  treatment.  They  may  be  tuberculous  and  the  nervous  symptoms 
may  be  an  expression  of  toxaemia.  More  frequently,  however,  they  are 
not.  One  frequent  source  of  error  is  the  fact  that  regular  or  irregular 
rises  of  temperature  often  occur,  probably  due  to  disturbances  of  the 
sympathetic  nervous  system. 

The  increasingly  general  and  commendable  practice  of  regular  tem- 
perature observations  in  suspected  cases  increases  this  possibility  of 
mistake,  unless  this  fact  is  borne  in  mind.     In  women,  the  normal  pre- 
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menstrual  rise  of  temperature  is  especially  apt  to  be  accentuated  or  pro- 
longed in  these  cases. 

As  in  the  preceding  group,  prolonged  observation  coupled  with  a 
regular  regimen  of  life  not  only  furnishes  the  only  means  of  correct 
diagnosis,  but  also  meets  the  proper  indications  for  treatment,  whether 
or  not  tuberculosis  is  eventually  found  to  be  present. 

Hyperthyroidism  and  Other  Disturbances  of  Internal 
Secretions 

These  patients  complain  of  malaise,  loss  of  weight,  general  nervousness, 
digestive  disturbances  and  sometimes  a  chronic  unproductive  cough, 
when  the  thyroid  is  enlarged.  On  examination  they  are  found  to  be 
poorly  nourished,  have  a  rapid  pulse,  are  easily  fatigued  and.  possibly  the 
most  frequent  source  of  error,  usually  have  a  slight  rise  of  temperature 
in  the  afternoon  which  is  accentuated  by  exertion  or  excitement. 

The  general  examination  of  the  patient,  so  often  slighted  by  the  special- 
ist in  pulmonary-  disease,  discovers  the  fine  tremor  of  the  hands,  the 
tachycardia,  the  slight  enlargement  of  the  thyroid,  the  exaggerated  tendon 
reflexes  and  possibly  exophthalmos,  upon  which  the  correct  diagnosis  of 
hyperthyroidism  rests.  The  Getch  test,  the  hypodermic  injection  of 
adrenalin,  usually  gives  a  distinct  constitutional  reaction  and  appears  to 
be  of  real  value  in  diagnosis. 

In  other  cases,  hypothyroidism  exists,  or  there  are  general  symptoms  of 
nervousness  and  disturbed  nutrition,  apparently  associated  with  abnormal 
function  of  the  ovarian  or  adrenal  internal  secretions.  Proper  observa- 
tion and  supervision  of  the  regimen  of  life  continued,  with  the  adminis- 
tration of  extracts  of  animal  glands  of  internal  secretion,  or  sometimes 
in  hyperthyroidism,  surgical  operation  upon  the  thyroid,  frequently  re- 
sult in  satisfactory  results,  as  well  as  the  establishment  of  a  clear  diagnosis. 

Chlorosis 

Primary  anaemia,  especially  in  young  girls,  is  accompanied  with  gen- 
eral symptoms  which  simulate  tuberculosis.  It  must  be  borne  in  mind 
that  tuberculosis  often  develops  during  such  a  condition  and  also  that 
a  secondary  anaemia,  due  to  tuberculosis,  may  closely  simulate  chlorosis. 
This  constitutes  one  of  the  many  neglected  problems  of  adolescence. 

Study  of  the  blood  characteristics,  proper  regimen,  especially  of  rest  and 
diet,  combined  with  close  supervision,  including  frequent  painstaking 
examinations  of  the  chest,  usually  clarifies  the  diagnosis. 

Fever  of  Obscure  Origin 

Fever  constitutes  the  chief,  early  manifestation  of  many  conditions  of 
which  the  focal  and  pathognomonic  signs  or  symptoms  are  often  slow 
in  developing. 

Pulmonary  tuberculosis  is  one  of  the  most  frequent  of  these,  but  there 
are  many  others  and  errors  of  diagnosis  in  both  directions  are  unfor- 
tunately frequent.  An  appreciation  of  the  chief  possible  causes  of  such 
fever  is  essential;  hasty  diagnosis  is  to  be  avoided;  and  close  observa- 
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tion  with  close  watch  for  the  development  of  some  definite  and  character- 
istic evidence  is  often  needed.  It  must  be  remembered  that  fever  from 
whatever  cause  is  associated  with  certain  other  symptoms,  such  as  malaise, 
recurrent  sweats,  headache,  loss  of  appetite  and  other  digestive  disturb- 
ances, loss  of  weight,  etc.,  which  do  not  in  themselves  furnish  the  clue 
to  a  correct  diagnosis. 

A.  Typhoid  and  Paratyphoid  Fever 

A  week  or  ten  days  often  elapses  before  definite  signs  other  than  fever 
manifest  themselves  in  these  diseases.  Persistent  frontal  headache, 
epistaxis,  an  enlargement  of  the  spleen,  the  continued  fever,  without 
marked  morning  remissions,  and  later,  the  tendency  to  tympanites,  the 
appearance  of  rose  red  spots  and  the  development  of  a  Widal  blood  re- 
action and  positive  blood  culture,  is  the  more  usual  sequence  of  events. 

When  associated  with  bronchitis  and  its  accompanying  cough  the  dif- 
ferential diagnosis  is  not  easy.  The  signs  in  the  chest,  however,  are 
usually  not  definitely  localized,  are  bilateral  at  the  bases  and  are  apt 
to  be  variable  in  location  and  extent. 

The  active  febrile  stage  of  early  pulmonary  tuberculosis  is  very  likely 
to  subside  in  two  or  three  weeks  when  the  patient  is  at  rest  in  bed.  If 
the  signs  in  the  chest  are  obscure  or  overlooked,  such  cases  are  frequently 
called  mild  typhoid  fever.  No  such  case  of  fever  with  cough  should  be 
so  lightly  dismissed  unless  definite  evidence,  such  as  positive  blood  re- 
action or  culture  in  very  definite  rose  spots  and  enlarged  spleen  is  present. 
Repeated  examination  of  the  chest  and  of  the  sputum  and  x-ray  examina- 
tion after  the  patient  is  able  to  be  up  and  about  frequently  lead  to  the 
correct  diagnosis. 

B.  Malaria 

The  differential  diagnosis  here  is  not  difficult  and  consequently  errors 
have  little  excuse.  Nevertheless,  it  is  true  that  many  cases  of  tuberculosis 
are  diagnosed  and  treated  as  malaria  until  the  case  is  advanced  and  the 
golden  opportunity  for  successful  treatment  past.  This  fact  can  only 
be  explained  by  superficial  study  and  examination  and  an  easy-going 
tendency  to  use  the  term  "  malaria  "  as  a  catch  basket  diagnosis  for  un- 
explained fevers,  accompanied  by  rather  indefinite  symptoms.  This  lack 
of  appreciation  that  malaria  is  a  very  definite  clinical  entity,  caused  only 
by  the  infecting  plasmodium  which  can  usually  be  detected  in  the  blood 
with,  at  most,  slight  difficulty,  is  widespread  enough  to  cast  considerable 
discredit  upon  the  medical  profession.  Unrecognized  and  neglected 
tuberculosis  is  one  of  the  most  frequent  results. 

C.  Influenza 

Side  by  side  with  malaria  stands  "  grippe,"  as  the  ready  answer  of  the 
careless  practitioner  to  the  demand  for  a  labeling  diagnosis  of  a  mild 
febrile  attack.  That  this  is  more  apt  than  not  to  be  erroneous  does  not 
appear  to  have  lessened  the   frequency  of  the  habit.     This   is  possibly 
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because  the  real  truth  is  never  ascertained  and  the  patient  recovers  from 
whatever  the  transient  infection  may  have  been.  Certain  influenza 
lesions  in  the  chest  present  real  dfficulties  in  differential  diagnosis  which 
will  be  especially  considered  later,  but  in  the  main  the  error  is  made 
in  the  opposite  direction  and  it  is  the  early  localized  tuberculosis  which 
is  overlooked,  when  careful  search  for  signs  combined  with  sputum  and 
x-ray  examination  would  easily  clear  up  any  doubt.  Continued  observa- 
tion and  study  of  all  patients  who  cough,  until  the  cough  is  satisfactorily 
explained,  would  avoid  many  mistakes.  When  accompanied  by  fever  the 
responsibility  for  such  careful  study  is  imperative. 

D.  Focal  Infection 

This  is  a  very  interesting  and  difficult  group  of  conditions,  much  studied 
of  late,  but  still  far  from  perfectly  understood. 

When  associated  with  fever  and  mild  constitutional  reaction  and  with 
chest  pains  or  sometimes  cough,  the  differentiation  from  obscure  tuber- 
culous lesions  is  far  from  easy. 

The  more  frequent  harborers  of  such  foci  are  the  teeth,  the  tonsils, 
the  upper  air  passages,  especially  the  accompanying  nasal  sinuses,  the 
intestines  and  the  genito-urinary  tract.  Arrival  at  a  satisfactory  diagnosis 
is  often  a  tedious  affair  and  frequently  a  matter  of  a  gradual  elimina- 
tion of  various  possibilities.  The  late  realization  that  pulmonary  tuber- 
culosis was  the  real  offender  during  all  the  weeks  consumed  in  treating 
or  removing  teeth  or  tonsils,  or  other  surgical  operations,  or  in  elaborate 
procedures  aimed  at  intestinal  auto-intoxication,  is  not  an  enjoyable 
experience  for  either  physician  or  patient.  On  the  other  hand,  irregular 
fevers  are  often  caused  by  just  such  focal  infections,  the  removal  of 
which  brings  brilliant  results.  In  this  difficult  field,  only  painstaking 
search  will  reveal  the  true  situation. 

E.  Septic  Endocarditis 

This  condition  is  frequently  the  result  of  a  focal  infection,  not  always 
discoverable.  In  itself,  however,  it  is  frequently  overlooked  and  mis- 
taken for  tuberculosis.  The  murmurs  of  valvular  disease,  the  irregular 
temperature,  with  or  without  chills,  the  petechiae,  the  enlarged  spleen, 
the  discovery  of  a  likely  source  of  focal  infection,  the  frequent  poly- 
nuclear  leucocytosis  and  finally  the  positive  blood  culture,  are  the  main 
evidences  upon  which  the  diagnosis  rests.  The  condition  is  probably  more 
common  than  usually  recognized  and  its  diagnosis  is  frequently  over- 
looked. 

In  this  whole  group  of  cases  exhibiting  indefinite  constitutional 
symptoms  the  suspicion  of  possible  tuberculosis  should  always  be  enter- 
tained because  of  its  overwhelming  frequency.  With  this  attitude  of 
mind,  fortified  by  care  and  patience  in  the  search  for  direct  evidence, 
the  correct  solution  of  these  interesting  problems  can  usually  be  obtained. 
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II.     CASES  PRESENTING  PHYSICAL  SIGNS  IN  THE  LUNGS, 
A  PROBLEM  OF  INTERPRETATION 

Tuberculous  Infection  vs.  Tuberculous  Disease 

It  is  to  be  noted  that  in  the  problems  of  differential  diagnosis  thus  far 
considered  the  difificulty  lies  with  the  proper  interpretation  of  general 
symptoms  and  that  suitable  regimen  during  the  period  of  observation 
meets  the  main  indication  for  treatment,  thus  affording  opportunity  for 
study  and  diagnosis  without  jeopardizing  the  interests  of  the  patient, 
whatever  the  final  diagnosis  may  be. 

The  far  greater  difficulty  arises  when  in  addition,  slight  deviations 
from  the  normal  are  revealed  by  careful  physical  examination  of  the 
lungs.  The  ])oint  to  be  emphasized  is  that  infection  with  tuberculosis 
may  produce  slight  lesions  which  are  permanently  recognizable  by  care- 
ful clinical  methods.  The  physical  signs  of  such  lesions  may  or  may  not 
have  any  clinical  significance.  Their  correct  interpretation  is  only  pos- 
sible in  the  light  of  corroborative  evidence  from  the  subjective  and  con- 
stitutional symptoms.  Given  signs,  such  as  slight  impairment  of  re- 
sonance, slight  alteration  in  the  breath  sounds  or  fine  crackling  rales, 
without  stickiness  or  moisture  at  a  pulmonary  apex,  the  presumption 
of  an  inactive  fibroid  lesion  is  justified  unless  constitutional  evidence 
of  active  disease  is  present.  The  determination  requires  time,  care  and 
repeated  observation  of  the  usual  clinical  phenomena  such  as  tempera- 
ture, pulse  rate,  fatigue,  digestion,  nutrition,  etc. ;  but  the  diagnosis  of 
active  clinical  tuberculosis  demanding  treatment  is  not  justified  upon 
such  physical  signs  alone. 

In  these  days  of  required  periodical  physical  examinations  for  the  ap- 
parently well,  so  frequently  and  quite  properly  becoming  a  part  of  or- 
ganized business  and  industry,  as  well  as  requirements  for  life  and  health 
insurance,  the  recognition  and  correct  interpretation  of  the  physical  signs 
of  old  tuberculous  infection  as  distinct  from  active  disease  assumes  in- 
creasingly great  importance. 

Conditions  Presenting  Marked  Physical  Signs 

The  problems  in  this  group  are  in  the  main  more  difficult  than  the 
preceding;  mistakes  are  consequently  less  reprehensible  even  if  more 
frequent.  In  doubtful  cases  the  general  practitioner  would  do  well  to 
ssk  early  expert  advice  from  those  who  have  an  opportunity  to  study  pul- 
monary disease  upon  extended  scale.  The  mistake  here  is  usually  that 
of  making  a  positive  diagnosis  of  a  tuberculosis  which  does  not  exist. 

In  general,  the  physical  signs  are  marked,  often  extensive,  and  ac- 
companied by  considerable  cough  and  expectoration.  In  all  such  cases 
persistently  negative  results  in  the  examination  of  the  sputum  for  tubercle 
bacilli  should  arouse  the  suspicion  that  a  non-tuberculous  lesion  exists. 
Extensive  pulmonary  tuberculosis  with  persistently  negative  sputum  is. 
very  rare. 
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In  this  group  the  x-ray  is  also  of  the  greatest  value,  giving  informa- 
tion often  unobtainable  by  physical  examination  and  frequently  estab- 
lishing a  certain  diagnosis.  This  means  of  examination  should  never  be 
neglected. 

A.  Emphysema  and  Chronic  Bronchitis 

This  very  common  condition  is  frequently  confused  with  pulmonary 
tuberculosis.  While  the  diagnosis  is  not  always  easy,  the  mistake  can 
usually  be  avoided  by  care. 

The  history  of  chronic  cough  usually  with  marked  expectoration  shows 
a  distinct  tendency  to  exacerbation  during  the  winter  months.  Asthma 
is  frequent  and  the  chronic  dyspnoea  is  associated  with  the  physical 
signs  of  emphysema.  The  sputum,  though  profuse,  is  negative  for 
tubercle  bacilli  and  the  rales  in  the  chest  indicative  of  bronchitis  are  bi- 
lateral, widely  distributed  with  marked  tendency  to  predominance  at  the 
bases  and  vary  greatly  in  number  and  location  from  day  to  day. 

Tuberculosis  is  often  associated  with,  or  develops  in,  such  cases.  Gen- 
erally it  is  the  chronic  fibroid  form  confined  to  the  apices  and  may  not 
be  of  great  clinical  significance,  especially  when  tubercle  bacilli  are  absent 
in  the  sputum.  This  is  particularly  true  in  older  people  in  which  this 
condition  is  most  common.  On  the  other  hand,  some  forms  of  chronic 
tuberculosis  slowly  develop  an  associated  emphysema  which  may  be  ac- 
companied by  bronchitis  and  asthma.  When  seen,  the  underlying  tuber- 
culosis may  be  masked  by  the  other  conditions  and  overlooked.  Al- 
though presenting  few  if  any  symptoms  of  active  tuberculosis,  such  cases 
frequently  have  large  numbers  of  tubercle  bacilli  in  the  sputum  and, 
unrecognized,  form  a  class  more  dangerous  to  their  associates  than  serious 
in  themselves.  A  large  portion  of  the  so-called  tuberculosis  carriers 
belong  in  this  group  and  in  many  cases  of  active  tuberculosis  the  source 
of  their  infection  may  be  traced  to  them.  Only  systematic,  thorough  ex- 
amination of  all  such  patients,  with  tuberculosis  in  mind  as  a  possibility, 
will  eliminate  this  source  of  error  and  of  these  cases  of  new  disease. 
Careful  sputum  and  x-ray  examination  are  the  most  important  aids  in 
their  diagnosis. 

B.  Subacute  or  Chronic  Bronchopneumonia   or  Peribronchitis 

This  is  an  interesting  group,  very  common,  especially  since  the  increased 
prevalence  of  influenza  and  is  often  mistaken  for  tuberculosis.  The  in- 
fecting micro-organism  may  be  the  pneumococcus,  influenza  bacillus  or 
streptococcus. 

The  constitutional  symptoms  are  mild  and  the  fever  of  only  a  fevv 
days  duration.  Cough  and  expectoration  are  marked  and  there  may  be 
hemoptysis. 

When  the  infection  is  due  to  influenza,  catarrhal  symptoms  of  the 
upper  air  passages  are  usually  present  and  the  accessory  nasal  sinuses  are 
frequently  involved. 

The  physical  signs  are  the  same  as  those  of  tuberculous  infiltration, 
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but  are  almost  always  in  the  lower  lobes  and  are  extensive,  often  in- 
volving an  entire  lobe.  The  sputum  examinations  fail  to  reveal  tubercle 
bacilli,  but  one  or  more  of  the  three  above  mentioned  micro-organisms 
are  found  in  large  numbers  and  often  in  pure  culture. 

The  x-ray  shows  either  nothing  abnormal  or  simply  an  intensification 
of  the  normal  bronchial  shadows  linearly  distributed  and  never  the  fluffy 
irregular  distribution   of   parenchymal   tuberculous   disease. 

The  condition  may  entirely  clear  up  in  a  few  weeks  or  it  may  only 
partially  do  so,  to  be  followed  by  recrudescence  in  the  following  weeks 
or  months.  Or  it  may  persist  and  develop  into  a  chronic  condition  with 
fibrosis,  occasionally  resulting  in  bronchiectasis. 

The  persistence  of  the  cough  and  expectoration  and  the  physical  signs, 
invite  the  erroneous  diagnosis  of  tuberculosis.  In  the  cases  in  which 
hemoptysis  occurs,  this  mistake  is  almost  invariably  made. 

The  differential  diagnosis  from  tuberculosis  rests  upon  the  localiza- 
tion of  the  lesion  in  the  lower  lobes,  the  absence  of  constitutional  symp- 
toms in  the  presence  of  extensive  physical  signs,  the  absence  of  tubercle 
bacilli  in  the  sputum  and  the  presence  of  the  micro-organisms  of  acute 
respiratory  infection,  the  character  of  the  x.-ray  picture  and  the  disap- 
pearance of  signs  and  symptoms  in  the  majority  of  instances  far  more 
quickly  than  would  be  possible  in  tuberculous  lesions  of  similar  extent. 

C.     Bronchiectasis 

The  history  of  bronchiectasis  is  one  of  chronic  cough,  often  paroxysmal 
in  character,  usually  dating  from  an  attack  of  pneumonia  or  so-called 
grippe.  This  cough  is  punctuated  by  the  periodic  expectoration  in  large 
quantities  of  purulent  and  often  foul  sputum.  Such  gushes  of  expectora- 
tion are  frequently  precipitated  by  certain  positions  of  the  body,  sudden 
exertion,  laughing,  eating,  or  often  without  apparent  cause,  and  render 
the  patient  a  most  unpleasant  companion  and  disgusting  even  to  himself. 
His  general  condition  is  poor,  he  loses  weight,  tires  easily,  is  short  of 
breath,  becomes  cyanotic  with  clubbed  fingers  and  before  long  is  unable 
to  work  and,  sensitively  avoiding  the  society  of  others,  he  is  altogether 
a  very  miserable  object.  Periodically,  especially  in  winter,  he  is  ill  in 
bed  with  fever  and  aggravation  of  his  other  symptoms,  and  occasionally 
there  is  spitting  of  blood.  This  condition  goes  on  for  many  years,  is 
slowly  but  persistently  progressive  and  finally  the  patient  succumbs  to 
inanition,  pneumonia,  large  hemorrhage,  or  some  associated  complica- 
tion. 

The  signs  in  the  chest  are  variable  and  often  very  indefinite,  depend- 
ing largely  upon  the  type  of  disease  of  which  there  are  mainly  three: 
the  infiltrative,  the  fusiform  or  cylindrical,  and  the  sacculated  bronchiecta- 
sis. The  lesions  may  be  single  but  are  very  frequently  multiple  and  bi- 
lateral. They  are  almost  always  situated  in  the  lower  lobes,  but  may  be 
found  in  the  upper.  In  this  situation  they  may  be  associated  with  or  de- 
pendent upon  a  tuberculous  lesion.  If  the  bronchiectasis  is  single,  the 
localization  of  physical  signs  over  the  lower  lobes  behind,  presenting  evi- 
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dence  of  pleuritic  adhesions,  consolidation,  localized  bronchial  catarrh,  or 
more  rarely  a  definite  cavity,  makes,  with  the  history  and  the  persistent 
absence  of  tubercle  bacilli  in  the  sputum,  a  fairly  definite  clinical  picture 
which  is  usually  satisfactorily  completed  by  the  x-ray. 

With  multiple  and  bilateral  lesions,  especially  in  the  earlier  stages, 
represented  by  the  infiltrative  type,  the  difficulties  are  much  greater  and 
the  physical  signs  are  usually  those  of  a  chronic  bronchitis  with  or  with- 
out pulmonary  emphysema.  During  the  exacerbations  with  fever,  which 
are  often  really  attacks  of  bronchopneumonia,  there  may  be  a  polymor- 
phonuclear leucocytosis.  Again,  in  these  types,  the  history,  the  negative 
sputum  and  the  x-ray  must  determine  the  diagnosis. 

CONCLUSION 

In  conclusion  may  I  emphasize  the  fact  that  methods  of  more  or  less 
scientific  precision,  such  as  tuberculin  tests,  sputum  examinations,  the 
x-ray,  and  complement  fixation  reactions,  indispensable  as  they  are, 
frequently  fail  or  even  confuse  the  diagnostician,  and  that  in  the  last 
analysis  the  diagnosis  of  pulmonary  tuberculosis,  as  indeed  most  other 
internal  diseases,  depends  mainly  upon  the  development  of  that  clinical 
sense  on  the  part  of  the  physician,  the  pursuit  of  which  constitutes  much 
of  the  fascination  of  the  practice  of  medicine;  and  further,  that  justice 
to  patients  and  the  profession  demands  that  those  who  see  a  good  deal 
of  pulmonary  disease  should  constantly  keep  in  mind  the  not  unlikely 
possibility  that  a  thorough  general  examination  may  explain  quite  other- 
wise the  suspicious  symptoms  which  are  apt  to  be  ascribed  solely  to  the 
lungs ;  and  that  certain  definite  physical  signs  in  the  chest  may  be  sus- 
ceptible of  quite  other  interpretation  than  the  temptingly  obvious  one  of 
tuberculosis. 

He  who  learns  this  lesson  well  will,  I  believe,  recognize  tuberculosis 
when  he  encounters  it  even  better  than  before. 

DISCUSSION  ON  PAPER  BY  DR.  MILLER 

Dr.  William  Charles  White,  Pittsburgh:  I  would  like  to  add  to 
Dr.  Miller's  excellent  paper  the  group  of  cases  caused  by  foreign  bodies 
in  the  lungs  which  have  increased  in  number  by  virtue  of  x-ray  examina- 
tion. It  is  quite  possible  for  a  body  of  considerable  size  to  get  into  the 
lungs  without  the  consciousness  of  the  patient. 

A  woman,  about  four  weeks  ago,  was  standing  on  a  chair,  holding 
three  tacks  in  her  mouth  and  putting  up  a  curtain.  The  chair  slipped 
and  when  she  fell  one  of  the  tacks  disappeared.  She  was  not  conscious  of 
it  having  gone  into  her  lungs,  but  it  had  passed  directly  to  the  base  of 
her  left  lung.  She  came  to  the  hospital  for  quite  another  purpose,  and 
in  the  examination  with  the  x-ray,  the  tack  was  found.  She  was  called 
up  on  the  telephone  and  brought  back  to  the  hospital.  Upon  inquiry  she 
remembered  that  the  tack  had  been  lost ;  but  in  the  meantime,  before  she 
reached  the  hospital,  she  had  coughed  it  up  in  a  fit  of  coughing  without 
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any  apparent  lesion  occurring  in  the  lung  and  without  her  having  been 
conscious  of  having  it  there  for  four  days. 

Other  groups  with  foreign  bodies  are  accompanied  with  abscess  and 
are  often  diagnosed  as  tuberculosis  and  the  offending  body  only  discovered 
by  x-ray.  I  believe  that  this  group  ought  to  be  added  to  those  in  which 
careful  diagnosis  should  be  remembered  along  exactly  the  same  lines  as 
Dr.  Miller  has  pointed  out. 

Dr.  Horace  J.  Howk,  Mt.  McGregor,  N.  Y. :  There  is  just  one  point 
that  occurs  to  me  in  connection  with  this  excellent  paper.  There  is  not 
only  the  danger  to  which  Dr.  Miller  has  so  aptly  called  attention,  that 
cases  simulating  pulmonary  tuberculosis  will  be  mis-diagnosed,  but  there 
is  a  danger  which  I  feel  is  little  realized  —  that  inactive  cases  of  tuber- 
culosis will  be  placed  under  treatment  simply  because  tuberculosis  has 
been  demonstrated  by  some  means  or  other.  Since  we  have  been  accept- 
ing large  numbers  of  non-tuberculous  patients  at  Mt.  Gregor,  we  find 
that  we  are  constantly  meeting  with  these  healed  pulmonary  lesions 
which  might  readily  be  thought  to  be  responsible  for  the  patient's  con- 
dition, but  which  on  complete  investigation  are  found  to  have  no  rela- 
tion whatever  to  it.  Many  such  patients,  I  fear,  are  being  placed  under 
treatment  for  tuberculosis  throughout  this  country  to-day  whose  disease 
is  being  neither  adequately  diagnosed  nor  treated. 

Dr.  Charles  L.  Minor,  Asheville,  N.  C. :  This  paper  by  Dr.  Miller 
is  one  of  the  best  papers  we  have  ever  had  on  the  subject.  I  find  that  a 
great  many  mistakes  are  made  through  a  growing  tendency  among  men 
not  thoroughly  familiar  with  the  x-ray  to  think  that  any  shadow  they 
find  in  the  lung  in  photography  means  tuberculosis.  That  tendency  will 
gradually  disappear  as  the  knowledge  of  the  x-ray  becomes  more  com- 
plete and  broadspread.  Unfortunately  cases  have  been  diagnosed  on  an 
x-ray  shadow  alone. 

The  great  point  that  I  would  stress  in  the  question  of  differential 
diagnosis  is  the  necessity  of  taking  time.  It  is  very  easy  for  older  men 
to  tell  a  patient  that  they  must  have  time  and  to  take  time,  but  it  is 
very  difficult  for  a  young  practitioner  not  to  be  forced  very  often  by 
the  family  to  make  the  diagnosis  between  two  possible  conditions  right 
"  off  the  bat."  We  all  know,  as  Dr.  Miller  so  well  brought  out,  that  the 
proper  study  of  the  complicated,  difficult  cases  of  tuberculosis  requires 
time,  and  we  must  have  courage  to  tell  the  patient  so.  The  diagnosis 
of  tuberculosis  may  very  well  take  months.  We  all  know  the  difficulty 
we  have  with  some  of  these  cases,  especially  the  thin,  undernourished 
girls  with  bad  color,  slight  temperature,  some  exhaustion,  a  fast  pulse 
and  no  other  symptoms ;  we  like  to  call  them  pre-tuberculous  but  they 
are  not  always  pre-tuberculous  or  even  hyperthyroid.  They  absolutely 
refuse  to  gain  weight,  they  give  no  positive  signs,  yet  the  suspicion  of 
tuberculosis  is  strong,  and  they  sometimes  entirely  escape  our  ability 
to  find  out  the  underlying  cause. 

For  the  younger  man  who  is  just  starting  out,  those  are  very  trying 
cases.     The  family  is  anxious  for  an  immediate  diagnosis  and  they  force 
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his  hand.  He  doesn't  take  the  time  that  is  necessary ;  and,  after  all, 
in  a  difficult  differential  diagnosis,  time  and  careful  thorough  work  are 
the  essential  things. 

It  is  good  to  hear  Dr.  Miller  accentuate,  valuable  as  all  our  laboratory 
methods  are,  the  necessity,  after  all,  of  developing  the  clinical  signs 
which  often  give  a  man  a  diagnosis  when  laboratory  methods  and  other 
so-called  "  scientific  "  things  fail. 

Dr.  Gerald  B.  Webb,  Colorado  Springs :  I  would  like  to  add  to  the 
remarks  of  Dr.  White  and  Dr.  Minor  and  Dr.  Howk,  that  streptothrix 
infections  of  the  lungs  also  should  be  considered  in  these  differential 
diagnosis  cases.  They  are  not  so  infrequently  met  with,  and  they  are 
apt  to  simulate  tuberculosis.  In  the  army  we  had  a  large  number  of 
non-tuberculous  infections  of  the  lungs,  and  with  them  the  infection  of 
the  accessory  sinuses.  Pneumonias  and  bronchopneumonias  would  leave 
residual  fractions  in  the  chest  which  would  last  a  long  time,  so  that  the 
text-book  teachings  of  the  clearing  up  of  pneumonias  were  not  always 
correct. 

I  would  like  to  emphasize  the  fact  that  these  cases  with  residual  frac- 
tions in  the  lungs  were  apt  to  have  periodic  bouts  with  fever.  In  all 
such  cases  where  we  have  repeated  negative  examinations  of  the  sputum, 
it  is  important  to  have  x-ray  pictures  of  the  accessory  sinuses.  Many 
people  in  comparative  health  have  chronic  infections  of  the  accessory 
sinuses,  more,  possibly,  than  most  of  us  suspect. 

We  have  also  had  cases  like  those  Dr.  White  reported.  I  had  a  case 
almost  exactly  similar  to  his  of  a  carpet  tack  in  the  right  bronchus  and 
I  would  like  to  add  the  suggestion  that  in  dental  operations  not  infre- 
quently a  crown  or  fraction  of  tooth  is  missed,  and  these  may  become 
inhaled  and  become  foreign  bodies  in  the  lungs.  It  is  remarkable  how 
foreign  bodies  can  be  inhaled  without  the  knowledge  of  the  patient. 

I  want  to  emphasize  also  what  Dr.  Miller  has  so  well  laid  before  us, 
that  it  is  the  clinician,  after  all,  who  must  make  the  final  diagnosis  in 
pulmonary  tuberculosis.  We  cannot  depend  absolutely  on  physical  signs. 
We  must  weigh  carefully  all  the  evidence. 

In  England,  Glover  has  found  that  sixty  per  cent,  of  his  sanatorium 
cases  sent-  in  by  first-class  physicians  were  not  cases  of  tuberculosis. 
We  had  exactly  the  same  experience  in  the  army,  about  sixty  per  cent, 
errors  in  diagnosis,  usually  by  careful  men.  We  cannot  trust  entirely 
to  physical  signs  in  the  diagnosis  of  tuberculosis.  It  is  the  careful  sum- 
ming up  by  the  clinician  of  the  clinical  and  laboratory  findings  and  of  the 
history  of  the  patient  which  will  lead  us  to  a  correct  diagnosis. 

Dr.  Alfred  Meyer,  New  York:  Dr.  Miller  has  summed  up  a  vast 
field,  I  think,  in  a  very  excellent  way.  Perhaps  it  is  because  he  has 
covered  so  vast  a  field  that  a  few  points  have  necessarily  been  omitted. 
I  have  rarely  heard  stated  the  importance  of  recognizing  that,  even 
if  you  have  a  case  of  pulmonary  tuberculosis,  you  may  have  co-existent 
with  it  another  type  of  infection,  another  disease. 

I  report  verbally  (I  have  never  put  it  into  print  because  of  the  mis- 
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takes  made  in  former  years  of  confusing  malarial  infection  with  tuber- 
culosis) five  experiences  I  have  had  with  patients  who  had  proven  pul- 
monary tuberculosis  but  who  were  suffering  from  fever,  at  the  time, 
due  to  plasmodial  infection.  One  of  these  I  saw  in  Saranac,  three  in 
Bedford  and  one  in  my  office.  All  of  these  cases  were  promptly  relieved 
of  their  supposed  tuberculous  fever  by  the  simple  method  of  using  a  dose 
of  ten  grains  of  quinine. 

I  want  to  thank  Dr.  Miller  for  insisting  that  we  should  be  thorough 
in  our  examinations  and  ignore  what  Peter  Dunn  of  Chicago  made  Mr. 
Dooley  say,  viz.,  that  there  was  a  medical  union  and  that  the  man  in- 
terested in  pulmonary  tuberculosis  would  get  into  trouble  with  the  medical 
union  if  he  went  below  the  diaphragm.  We  must  think  of  other  things 
in  the  body  besides  tuberculosis,  and  the  more  we  keep  that  fact  in 
mind  in  our  examinations  the  fewer  mistakes  we  shall  make. 

Dr.  Francis  M,  Pottenger,  Monrovia,  Cal. :  I  am  very  glad  to  have 
had  the  pleasure  of  hearing  this  splendid  paper  by  Dr.  Miller.  Physi- 
cians must  be  clinicians  in  the  broad  sense.  As  I  have  often  said  there 
is  not  such  a  thing  as  being  a  specialist.  A  specialist  should  be  an  in- 
ternist thoroughly  grounded  in  medicine,  but  devoting  his  main  atten- 
tion to  some  particular  line. 

I  am  glad  to  hear  it  emphasized  that  temperature  is  not  evidence  of 
active  tuberculosis,  but  that  it  is  evidence  of  many  things.  We  pay  too 
much  attention  to  it.  Temperature  does  not  mean  activity  in  a  tuber- 
culous process  nor  does  the  lack  of  it  mean  that  the  disease  is  quiescent. 
We  also  pay  too  much  attention  to  examination  of  sputum.  We  must 
remember  that  our  methods  of  examination  are  inaccurate.  After  ex- 
amining sputum  two  or  three  times  if  we  fail  to  find  bacilli  we  are  apt 
to  feel  that  the  sputum  is  not  from  a  tuberculous  patient.  Our  evidence 
does  not  warrant  this  conclusion.  Often  patients  will  throw  out  bacilli 
every  now  and  then,  remaining  free  from  bacilli  in  the  meantime.  Again 
there  may  be  bacilli  in  the  sputum,  and  yet  we  may  fail  to  find  them. 

Dr.  J.  E.  Pottenger,  in  our  laboratory  has  estimated  that  about  2000 
bacilli  per  cubic  millimeter  must  be  present  before  they  are  found  by 
the  ordinary  methods.  He  has  devised  a  method  by  which  they  may 
be  found  when  only  200  to  the  cubic  millimeter  are  present.  His  method 
is  a  method  of  homogenization  instead  of  centrifugation.  Various 
samples  which  he  has  compared  made  from  smears  made  by  the  ordinary 
method  and  the  homogenization  method  show  anywhere  from  five  to  one 
hundredfold  enrichment.  One  source  of  error  may  be  eliminated  in 
sputum  examination  by  requiring  a  full  24  hours',  or  a  3  days'  or  even  a 
week's  specimen  in  doubtful  cases. 

The  lower  lobe  infections  are  of  great  interest.  I  have  receently  had  a 
number  of  such  cases  under  my  care.  At  the  present  time  I  have  five. 
Bacilli  have  been  found  in  the  sputum  in  every  instance,  so  we  cannot  draw 
the  conclusion  that  the  case  is  non-tuberculous  because  the  lesion  is  in 
the  lower  lobe. 

Bronchiectasis  is  very  commonly  diagnosed  as  tuberculosis  merely  on 
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the  clinical  history.  This  is  particularly  true  of  those  who  are  expectorat- 
ing large  quantities  of  sputum.  A  careful  clinical  history,  careful  physical 
examination  and  examination  of  homogenized  sputum  would  make  the 
diagnosis  clear  in  these  cases. 

It  was  formerly  thought  that  the  albumin  reaction  would  be  of  help 
in  differentiating  between  tuberculous  and  non-tuberculous  cases.  We 
have  found,  however,  that  while  there  is  an  increased  albumin  reaction 
in  many  cases  of  early  active  tuberculosis  there  is  also  an  increased 
albumin  reaction  in  bronchiectasis  and  pulmonary  abscess. 

The  Chairman:     Dr.  Miller,  wall  you  close  the  discussion? 

Dr.  Miller :  I  have  nothing  to  say  but  to  emphasize  what  is  obvious, 
that  this  presentation  of  the  subject  cannot  be  exhaustive,  it  is  simply 
meant  to  be  suggestive.  A  large  number  of  other  types,  some  of  which 
have  been  brought  out  in  the  discussion,  and  with  which  we  are  all  be- 
coming increasingly  familiar,  have  conditions  which  may  simulate  tuber- 
culosis.    For  such  cases  we  must  always  be  on  the  lookout. 

The  point  to  be  emphasized  is  my  concern  that  we  who  are  perhaps 
primarily  concerned  with  the  lungs  should  remember  that  we  have  to 
consider  the  whole  field  of  medicine,  and  that  we  must  not  only  ex- 
amine the  patient's  lungs,  but  take  into  consideration  the  situation  as 
a  whole,  and  if  we  do  that  we  shall  become  better  diagnosticians  and  have 
a  good  deal  more  fun  out  of  the  game  besides. 


PULMONARY  FINDINGS  IN  CIRCULATORY 

CHANGES 

By  J.  S.  Pritchard,  M.D.,  and  M.  A.  Mortensen,  M.D. 

Battle  Creek,  Mich. 

Diminished  circulatory  force  may  cause  lung  alterations  varying  from 
slight  passive  congestion  to  structural  changes  and  edema.  Between  these 
extremes  a  wide  range  of  changes  exists  varying  in  proportion  to  the  de- 
mand upon  and  strength  of  the  heart  muscle.  That  gravity  exaggerates 
this  lung  state  is  acknowledged,  but  gravity  alone  does  not  cause  marked 
hypostasis,  unless  some  temporary  or  permanent  circulatory  defect  exists. 

Venous  congestion  causing  hypostasis  without  structural  changes  in 
the  lungs  disappears,  as  a  rule,  under  the  reduction  of  cardiac  work  or 
increase  in  its  efficiency. 

Pulmonary  irritation  may  occur  in  the  form  of  bronchitis  due  to  de- 
generation in  some  part  of  the  circulatory  system.  The  lung  vessels 
become  engorged  and  the  surface  epithelial  cells  infiltrated.  In  more  ad- 
vanced cases  of  congestion,  interstitial  changes  occur  taking  the  form  of 
engorged  capillaries,  hemorrhagic  infarctions,  the  appearance  of  pigmented 
cells  in  the  sputum,  and  the  formation  of  fibrotic  changes.  These  con- 
ditions represent  the  result  of  long-standing  irritation. 

Infarctions,  the  result  of  emboli  from  the  heart,  veins  or  following 
abdominal  pelvic  operations,  give  extensive  pulmonary  changes  which,  in 
turn,  may  be  confused  with  pneumonia.  These  may  occur  on  a  pre- 
existing pulmonary  stasis  and  add  to  the  confusion. 

The  physical  findings  in  passive  lung  congestions  vary  from  weakened 
breath  sounds  with  fine  rales,  especially  basal,  to  impairment  on  percus- 
sion, accompanied  by  sibilant  rales.  The  engorgement  may  reach  the 
edematous  stage  whereby  the  air  cells  fill  with  fluid,  causing  an  increase 
in  dullness,  and  often  disappearance  of  the  rales.  Congestion  due  to 
heart  disease  does  not  give  rise  to  physical  symptoms  unless  circulatory 
compensation  fails,  or  a  superimposed  infection  takes  place.  Exaggerated 
and  harsh  breath  sounds  associated  with  fine  rales  are  the  usual  early 
physical  signs  found  in  the  congestive  stage. 

Repeated  attacks  of  bronchitis,  especially  in  winter,  are  a  well-known 
accompaniment  of  cardiac  lesions ;  and  in  cases  of  doubt,  the  administra- 
tion of  digitalis  will  often  result  in  a  marked  improvement  in  the  bronchial 
irritation,  indicating  that  a  circulatory  deficiency  is  at  least  an  associated 
factor  in  causing  or  exaggerating  the  symptoms.  In  mitral  stenosis,  the 
pulmonary  changes  are  marked,  and  it  is  in  this  particular  type  of  case 
that  the  fibrotic  changes  are  most  hkely  to  appear.  Hemoptysis  in  such 
cases  has  often  led  to  confusion  in  differentiating  between  circulatory 
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deficiency  and  pulmonary  tuberculosis.  With  mitral  insufficiency  the 
pulmonary  changes  are,  as  a  rule,  more  insidious  and  more  liable  to  go 
from  the  congestive  stage  lo  edema,  omitting  the  fibrotic  type  of  pathology. 

The  heart  by  its  action  on  the  adjacent  lung  tissue  sometimes  produces 
respiratory  sounds  of  various  types.  Especially  is  this  true  if  pleuro- 
pericardial  adhesions  are  present.  These  sounds  may  be  interrupted  or 
influenced  by  the  respiratory  and  cardiac  rhythm,  and  sometimes  affected 
by  change  in  position.  Such  sounds  are  most  frequently  heard  near  the 
apex  and  along  the  left  cardiac  border  and  are  perhaps  found  more 
frequently  in  tuberculous  cases.  Systohc  murmurs  in  the  subclavin  region 
may  be  considered  in  the  same  class. 

In  some  instances  of  extreme  cardiac  enlargement  or  pericardial  effu- 
sion, pronounced  expiratory  sounds,  bronchial  in  character  due  to  the 
underlying  compressed  lung  tissue,  may  be  heard  over  the  back  of  the 
left  base.  These  signs  may  cause  confusion  in  differentiating  between 
pericardial  or  pleural  effusion  and  pneumonia. 

Lung  changes  in  passive  congestion  vary  according  to  the  type  of  the 
circulatory  degeneration  such  as  mitral  insufficiency,  stenosis,  myocarditis, 
the  position  of  thoracic  or  aortic  aneurism,  or  the  condition  of  the  vessel 
walls.  The  symptom  complex  known  as  angio-neurotic  edema  may  ac- 
count for  some  forms  of  pulmonary  disturbances. 

The  following  cases  are  of  interest  on  account  of  their  pulmonary 
findings  and  symptoms. 

-Vo.  I.  Case  No.  123893.  Male.  Single.  Age  39.  Printer  by  trade. 
Mother  died  at  thirty-four  with  tuberculosis  as  the  probable  cause. 
Patient  had  a  severe  digestive  disturbance  at  ten  years  of  age,  and  at 
twelve  suffered  a  slight  attack  of  pleurisy.  With  these  exceptions,  his 
health  has  been  good  until  two  years  ago  when  a  marked  burning  in  the 
throat  and  stomach  developed,  giving  a  sensation  as  if  acid  had  been 
swallowed.  This  symptom  came  on  in  attacks  lasting  for  a  few  days 
at  a  time,  and  was  frequently  accompanied  by  rather  profuse  perspira- 
tion, especially  at  night,  shortness  of  breath  associated  with  some  cough 
and  expectoration.  These  attacks  have  occurred  at  irregular  intervals  up 
to  the  present  time.  The  patient  complained  of  pains  in  the  legs, 
especially  the  back  of  the  thighs  and,  on  examination,  inspection  showed 
a  skin  irritation  resembling  urticaria  with  slight  edema.  Careful  inquiry 
ehcited  the  fact  that  this  cutaneous  eruption  and  swelling  had  appeared, 
at  intervals,  for  the  past  two  years,  accompanying  the  other  symptoms ; 
and  at  one  time  during  our  observation  a  giant  urticaria  appeared  on 
the  right  thigh. 

Examination :  Urine  normal.  Blood  Wasserman  negative.  Comple- 
ment fixation  test  for  tuberculosis  negative.  Repeated  sputum  examina- 
tions negative.     Intracutaneous  tuberculin  test  was  negative. 

Chest  findings :  X-ray  stereos  :  Righ  lung ;  peribronchial  thickening 
and  infiltration  radiating  to  the  apex  from  an  enlarged  hilum.  No  definite 
signs  of  parenchymatous  changes.  Left  lung;  hilum  is  enlarged,  and  the 
descending   bronchi    are    thickened.     Physical    findings :     Slight    systolic 
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murmur  at  apex.  Right  lung:  Decidedly  roughened  inspiration  in  the 
first  and  second  interspace  in  front  accompanied  by  fine  moist  rales,  the 
latter  increased  over  the  hilum.  Left  lung  shows  roughened  breath 
sounds  below  the  clavicle. 

The  physical  findings  are  of  interest  in  that  the  moisture  increased 
with  the  appearance  of  the  cutaneous,  respiratory,  and  gastric  disturb- 
ances, and  our  conclusions  were  that  the  case  was  possibly  one  of  angio- 
neurotic edema  with  mild  respiratory  symptoms.  We  failed  to  find  any 
sensitizing  or  other  cause  to  account  for  this  symptom  complex. 

This  case  was  repeatedly  diagnosed  pulmonary  tuberculosis  and  treated 
for  two  years  as  such. 

No.  2.  Case  No.  102722.  Male.  Age  39.  Married.  He  was  sent 
West  eleven  years  ago  on  account  of  pulmonary  tuberculosis.  The  last 
three  months  has  had  a  return  of  pulmonary  symptoms,  such  as  cough 
and  expectoration,  fever,  and  loss  of  weight.  Sputum  contains  tubercle 
bacilli.  The  shortness  of  breath  seemed  out  of  proportion  to  that  found 
in  cases  of  even  extensive  lung  tuberculosis.  The  chest  examination 
showed  an  enormously  enlarged  heart  to  be  the  chief  cause  of  the 
dyspnea.  The  cardio-diaphragmatic  angles  were  both  obliterated,  sug- 
gesting pericardial  effusion.  Extensive  signs  of  tuberculosis  were  also  in 
evidence.  At  the  left  base  in  the  back  bronchial  breath  sounds  could 
be  heard  which  disappeared  after  450  cc.  of  straw-colored  fluid  was  as- 
spirated  from  the  pericardium,  proving  that  compressed  lung  tissue  ac- 
counted for  the  bronchial  breathing. 

This  case  is  shown  to  point  out  an  important  pulmonary  sign  which 
has  been  emphasized  by  Landis  and  Norris ;  that  is,  that  in  certain  cases 
with  an  extremely  enlarged  heart  or  pericardial  effusion,  the  lung  is  com- 
pressed at  the  left  base,  and  bronchial  breathing  may  be  heard  which,  in 
turn,  may  be  confused  with  pleural  effusion  or  pneumonia. 

No.  J.  Case  No.  117355.  Male.  Age  32.  Married.  Farmer.  The 
patient  comes  to  us  complaining  of  shortness  of  breath  on  the  slight- 
est exertion.  The  pulse  is  112;  temperature  994;  respiration  27-30 
while  sitting  in  chair.  He  has  coughed  for  the  past  two  months,  and  a 
few  days  ago  a  slight  hemoptysis  of  15  cc.  occurred.  The  right  lung 
showed  dulness  over  the  hilum  which  extended  downwards  and  outwards 
towards  the  base.  In  the  back  the  breath  sounds  were  decidedly  weak- 
ened over  the  lower  half  with  a  dull  percussion  note.  The  left  lung 
showed  cog-wheel  breathing  in  the  second  interspace  in  front  with  rough- 
ened breath  sounds  in  the  back  as  low  as  the  fifth  rib.  From  this  point 
to  the  base,  some  slight  dulness  was  present  on  percussion. 

In  the  physical  examination,  the  interesting  part  is  that  there  were 
no  signs  of  moisture  present  although  there  was  a  decided  change  in  per- 
cussion note.  There  was  a  diffused  apex  beat  with  a  systoHc  murmur 
extending  into  the  axilla.  The  x-ray  showed  more  pulmonary  findings 
than  the  physical  examination.  In  the  right  lung  a  dense,  smoke-like 
shadow   could  be  seen  extending   from  the  hilum  downwards  into  the 
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base.  This  shadow  was  irregular  in  outline  and  density,  and  through- 
out the  same  thickened  bronchi  could  be  determined.  The  left  lung 
showed  the  same  irregular,  cloudy  shadow  involving  the  lung  root  and 
reaching  the  periphery  between  the  second  and  fifth  ribs  in  front.  The 
heart  was  somewhat  enlarged  and  had  the  configuration  suggesting  an 
aortic  lesion.  Blood  Wasserman  test  gave  a  four  plus  reaction.  Com- 
plement fixation  for  tuberculosis  was  negative. 

Post-mortem  report  of  the  lung  tissue  examined  by  Dr.  Warthin 
showed  a  chronic  passive  congestion  of  the  lung,  very  marked  acute 
edema,  and  fresh  hemorrhagic  infarctions.  The  heart  was  somewhat 
enlarged  and  showed  extensive  endocarditis  and  myocarditis  with  hyper- 
trophy. 

This  case  is  cited  to  show  structural  changes  in  the  pulmonary  tissue, 
the  result  of  long  standing  chronic  pulmonary  congestion  due  to  cardiac 
insufficiency. 

No.  4.  Case  No.  129907.  Male.  Age  38.  Married.  Patient  was 
in  good  health  until  nine  years  ago  when  he  developed  a  right  frontal 
sinus  infection  which  necessitated  an  external  opening  above  the  orbit 
and  also  drainage  through  the  nasal  cavity.  In  spite  of  these  radical 
procedures,  the  sinus  continued  to  discharge  for  six  years  until  the  right 
turbinates  were  removed  together  with  an  extensive  sub-mucus  resec- 
tion. Since  the  original  infection,  the  patient  has  had  a  rather  per- 
sistent bronchitis  with  muco-purulent  expectoration  free  from  tubercle 
bacilli.  These  symptoms  were  only  partly  relieved  after  the  sinus  dis- 
charge subsided. 

A  physical  examination  of  the  chest  showed  the  presence  of  fine  rales 
over  the  right  hilus  in  front.  The  heart  sounds  were  weak,  the  muscle 
tone  poor,  and  no  murmurs  were  heard.  The  blood  pressure  was  systolic 
120,  diastolic  74.  Chest  stereo  plates  showed  enlarged  hi  la  shadows  on 
both  sides  with  a  generalized  peribronchical  thickening  throughout  both 
lungs,  more  in  evidence  around  the  descending  bronchi.  Wasserman 
negative.  Urine  normal.  No  fever.  Pulse  78.  Non-proteid  nitrogen 
test  31.7.  Blood  sugar  90.  Alveolar  CO2  Tension  38.  Basal  metabolism 
minus  9. 

Digitalis  was  given  in  this  case,  and  in  a  very  short  time  the  bronchial 
symptoms  disappeared,  and  the  general  condition  of  the  patient  improved 
rapidly.  This  suggests  that  the  bronchial  symptoms  were  the  result  of 
two  factors :  First,  the  repeated  descent  of  a  chronic  upper  respiratory 
infection ;  and,  second,  myocardial  degeneration. 

No.  5.  Case  No.  1287 18.  Age  31.  He  has  had  repeated  attacks  of 
tonsilitis  since  boyhood.  At  eight  years  of  age  had  a  severe  attack  of 
typhoid.  Three  months  ago  had  a  slight  hemoptysis.  A  few  weeks 
ago  he  developed  a  cold  followed  by  a  persistent  bronchitis  associated  with 
an  unreasonable  amount  of  dyspnea. 

Examination:  Cardiac  dulness  was  increased  to  the  left  of  the  para- 
sternal line  12  to  15  cm.  and  the  right  border  extended  3  to  5  cm.  in  a 
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corresponding  direction.  A  systolic  rumble  was  heard  over  the  cardiac 
apex  radiating  to  the  left  and  followed  by  a  pre-systolic  taking  the  place 
of  the  rumble.  The  second  pulmonic  was  greater  than  the  second  aortic. 
Blood  pressure  systolic  104;  diastolic  70.  Electrocardiographic  tracings 
showed  an  unusually  large  split  auricular  wave  suggestive  of  mitral 
stenosis.  Moist  rales  at  the  base  of  each  lung  were  in  evidence,  and 
scattered  rhonchi  could  be  found  throughout  the  remainder  of  both  lungs. 
The  stereo  plates  showed  a  generalized  peribronchial  thickening  through- 
out both  lungs,  enlarged  root  shadows,  and  the  bronchial  tree  lo^t  its  dis- 
tinct outline  throughout  the  lower  two-thirds  of  each  lung.  The  heart 
was   enlarged   transversely,   and   the   contour  suggested  the   mitral  type. 

Digitalis  was  administered,  and  the  respiratory  symptoms  and  moisture 
disappeared  in  a  few  days.  In  this  case,  cardiac  degeneration  probably 
accounted  for  the  delayed  resolution  of  **  the  cold." 

Case  No.  6.  Dr.  C.  H.  Vrooman,  of  Vancouver,  Canada,  reported 
to  us  the  following  interesting  case.  The  patient  came  to  him  suffer- 
ing from  some  shortness  of  breath,  cough,  and  streaked  sputum.  Had 
no  fever.  The  pulse  ran  between  40  and  50,  such  as  is  found  in  partial 
heart  block. 

Physical  examination  showed  a  double  mitral  murmur  at  the  apex, 
both  systolic  and  regurged.  Heart  was  enlarged  transversely.  There  were 
no  basal  murmurs,  but  in  the  right  apex  as  low  as  the  second  rib  in  front 
and  the  mid-scapular  region  in  the  back  moist  rales  could  be  heard.  Sub- 
cutaneous tuberculin  test  of  0.5  mg.  of  O.T.  caused  a  general  reaction. 
The  physical  signs  persisted  for  four  years  with  the  associated  cardiac 
symptoms. 

A  post-mortem  examination  revealed  an  extensive  brown  induration 
of  the  right  upper  lobe  due  to  chronic  congestion.  There  was  no  sign 
of  any  tuberculosis  in  this  lung.  The  only  suspicion  of  the  existence  of 
any  pulmonary  tuberculosis  was  the  finding  of  a  slight  adhesion  in  the 
left  apex.  The  heart  showed  an  extensive  generalized  chronic  endo- 
carditis and  a  small  button-hole  mitral  opening  with  extensive  calcifica- 
tion. 

CONCLUSIONS 

1.  All  pulmonary  signs  and  symptoms  call  for  a  careful  study  of  the 
possible  etiological  factors. 

2.  Physical  signs  in  the  lung  should  not  be  the  only  basis  in  making  the 
diagnosis. 

3.  Myocardial  embarrassments  of  different  types  produce  pulmonary 
signs  and  symptoms  which  are  often  misinterpreted. 

4.  In  many  cases  of  bronchitis  where  doubt  of  the  cause  exists,  the 
use  of  digitalis  results  in  the  diminution  of  symptoms  and  physical  signs, 
thereby  making  this  drug  a  value  in  diagnosis  as  well  as  a  therapeutic 
agent. 

5.  In  many  cases  with  bronchial  symptoms  such  as  are  present  in  pro- 
tracted colds,  circulatory  degeneration  should  be  considered  as  a  pos- 
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sible  causative  factor  as  well  as  upper  respiratory  affections  and  pul- 
monary tuberculosis. 

6.  Rales  due  to  circulatory  causes  are  not  always  basal  and  may  be 
found  over  other  parts,  even  one  or  both  apices. 

DISCUSSION  ON  PAPER  BY  DR.  PRITCHARD 
AND  DR.  MORTENSEN 

Dr.  Herbert  M.  Rich,  Detroit :  There  are  two  points  which  occurred 
to  me  in  connection  with  this  paper.  It  is  obvious,  naturally,  that  one 
cannot  consider  clinical  findings  of  the  lungs  without  considering  also 
clinical  findings  in  the  circulatory  system  in  the  chest.  In  going  over  the 
work  of  young  colleagues  in  a  large  clinic,  I  find  that  one  frequent 
error  is  the  mistaking  for  pulmonary  disease  of  the  signs  of  compressed 
lung  behind  an  enlarged  heart.  That  seems  to  be  a  point  that  should 
be  emphasized  in  our  diagnosis.  With  hypertrophy  of  the  heart, 
especially  posteriorly,  one  gets  signs  of  compressed  lung. 

The  second  point  is  in  regard  to  the  eflfect  of  aneurism  of  the  descend- 
ing aorta.  Osier  mentions  one  or  two  instances  of  affection  of  the  lung 
from  aneurism  of  the  descending  aorta  pressing  upon  the  bronchus.  I 
have  recently  seen  a  case  in  which  the  lower  left  lobe  gave  signs  of  long- 
standing edema  of  the  lung  with  sharply  marked  borders,  and  there  was 
quite  definitely  seen  in  the  x-ray  plate  an  enlargement  of  the  descending 
aorta  in  such  position  that  it  might  press  upon  the  descending  bronchus. 

Dr.  R.  T.  Pettit,  Ottawa,  111.:  In  connection  with  this  paper  on 
circulatory  disturbances  of  the  lung.  I  would  like  to  cite  a  case  that  has 
been  under  my  observation  during  the  past  several  weeks.  Tuberculosis 
of  the  lung  was  the  diagnosis  made  by  three  physicians,  who  had  examined 
the  patient  previously.  On  my  examination  of  the  patient,  I  found 
definite  dulness  at  the  left  apex,  front  and  back,  prolonged  expiration 
over  the  whole  of  the  left  side  of  the  chest  and  a  few  rales  at  the  left 
apex.  He  complained  of  indefinite  pains  in  the  left  side  of  his  chest ; 
he  had  marked  cough  and  moderate  expectoration.  Five  specimens  of 
sputum  were  examined,  and  all  were  found  negative.  On  fluoroscopic 
examination  of  the  chest  a  pulsating  dilatation  of  the  arch  of  the  aorta 
was  found.  Stereoscopic  plates  of  the  chest  revealed  an  increased  density 
in  the  shadow  throughout  the  left  lung,  with  thickening  of  the  peri- 
bronchial shadow  and  the  hilus  of  that  side.  Wasserman  test  for  syphilis 
was  negative.  Subcutaneous  tuberculin  test  four  milligrams  was  nega- 
tive. My  diagnosis  in  this  case  was  not  tuberculosis,  but  aneurism-  of 
the  arch  of  the  aorta,  pressing  on  the  vascular  supply,  and  perhaps  upon 
the  bronchus  to  the  left  lung. 

Dr.  Gerald  B.  Webb,  Colorado  Springs:  I  would  like  to  put  on 
record,  in  view  of  Dr.  Pritchard's  timely  paper,  a  case  that  I  saw  re- 
cently with  Dr.  Philip  King  Brown  of  San  Francisco.  The  x-ray  plate 
showed  a  marked  bat-wing  shadow  extending  from  the  hilus  but  not 
quite  reaching  the  periphery  —  very  marked  on  each  side  of  the  chest. 
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Dr.  Brown  had  been  consulted  on  the  question  of  pulmonary  tuber- 
culosis. The  man  had  some  edema  of  the  legs.  The  case  proved  to  be 
one  of  cardiorenal  disease.  Under  proper  treatment  this  dense  shadow, 
which  reminded  me  of  cases  of  syphilis  of  the  lung  which  I  had  seen, 
entirely  cleared  up.     The  Wasserman  was  negative. 

Dr.  A.  G.  Shortle,  Albuquerque,  N.  M. :  I  think  there  are  few  men  in 
this  country  as  well  fitted  to  talk  on  this  subject  as  Dr.  Pritchard,  because 
of  his  large  experience,  and  because  of  the  wonderful  organization  at  Battle 
Creek.  In  many  cases  that  have  been  referred  to  me,  I  have  been  im- 
pressed with  the  inadequacy  of  the  examinations,  and  it  is  a  pleasure  to 
have  patients  come  with,  not  only  the  physical  findings  in  the  lungs, 
but  those  in  the  heart,  and  with  the  laboratory  tests  and  all  the  work 
that  is  so  thoroughly  carried  out  at  that  institution  accurately  and 
adequately  done. 

There  is  just  one  question  that  I  want  to  ask:  I  have  found  the 
ordinary  preparations  of  digitaHs  so  unreliable  that  I  would  like  to  ask 
Dr.  Pritchard  what  preparation  he  used  and  how  he  used  it. 

Dr.  Pritchard:     I  would  like  Dr.  Mortensen  to  answer  that. 

Dr.  Mortensen:  It  may  be  of  interest  to  you  to  know  a  little  of  how 
this  paper  was  developed.  For  a  number  of  years,  Dr.  Pritchard  and 
I  have  been  working  together  on  this  class  of  cases,  and  every  now  and 
then  Dr.  Pritchard  has  had  a  case  referred  to  him  where  the  question 
was  whether  the  symptoms  in  the  lungs  were  not  due  to  circulatory  dis- 
turbances. In  working  out  the  case  together,  it  was  really  surprising 
to  us  to  find  how  frequently  some  patient  had  had  a  diagnosis  of  lung 
conditions  existing  where  the  circulatory  disturbance  was  a  prominent 
factor.  I  think  this  comes  largely  from  the  fact  that  frequently  a 
patient  comes  to  the  doctor  with  the  idea  that  he  has  something  wrong 
with  the  lungs,  and  tells  the  doctor  so ;  the  doctor  finds  a  few  signs  that 
are  suggestive,  and  on  the  psychic  influence  of  what  the  patient  tells  him 
goes  ahead  with  the  idea  that  it  is  a  lung  condition.  This  only  empha- 
sizes the  fact  that  has  already  been  brought  out  in  the  previous  paper, 
that  we  must  look  into  the  possible  etiological  factors  of  the  symptoms 
that  we  find,  and  it  means  an  all-round  investigation  instead  of  one 
limited  absolutely  to  chest  findings.     We  must  try  to  determine  the  cause. 

With  reference  to  the  question  that  Dr.  Shortle  asked  about  digitalis, 
I  will  say  that  we  use  tincture  of  digitalis  more  frequently  than  anything 
else.  A  good  preparation  must  be  chosen  and  experience  will  teach  us 
how  to  get  the  best  results  with  it.  I  have  no  special  suggestions  to 
make,  except  that  as  I  see  the  case,  I  decide  from  the  symptoms  and 
physical  findings  whether  the  patient  shall  have  a  moderate  dose  or  a 
rather  vigorous  one.  Usually  we  start  with,  say,  twenty  to  thirty  drops 
of  the  tincture  of  digitalis  three  or  four  times  a  day  until  we  get  signs 
of  slowing  of  the  pulse  or  digitalis  efifect  on  the  heart.  Too  many  cases 
come  to  the  doctor  with  circulatory  disturbances  and  are  given  amounts 
of  digitalis  that  have  practically  no  value.  Not  infrequently  we  get  a 
patient  who  says,  "  I  have  been  taking  digitalis  in  doses  of  three  to  five 
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drops  of  the  tincture  three  times  a  day."  This  will  not  produce  definite 
influence  on  the  myocardium,  consequently  the  patient  gets  no  benefit. 
It  must  be  used  vigorously,  at  first,  and  then  the  case  must  be  watched 
for  the  evidences  of  digitalis  effect  on  the  heart. 


INFLUENZA  AS  A  FACTOR  IN  THE  ACTIVATION 
OF  LATENT  TUBERCULOSIS 

By  Louis  C.  Boisliniere,  M.D. 

St.  Louis 

During  the  pandemic  of  1889-90  the  late  Dr.  Wilham  C.  Glasgow  of 
St.  Louis,  with  whom  I  had  the  honor  and  privilege  of  being  associated, 
called  attention  to  the  frequency  with  which  active  tuberculosis  followed 
influenza,  and  concluded  that  lungs  which  did  not  clear  up  within  eight 
or  ten  weeks  after  the  attack  of  grippe  were  in  many  instances  actively 
tuberculous. 

Influenced,  therefore,  by  our  experience  in  this  former  epidemic,  we 
were  desirous  of  observing  whether  the  same  phenomenon  would  recur, 
and,  if  so,  to  what  extent  in  the  more  recent  pandemics. 

Early  in  December,  191 8,  while  the  disease  was  still  raging  in  our  city, 
we  encountered  active  tuberculosis  in  a  number  of  people,  who  had  been 
seized  with  influenza  only  a  few  weeks  previously,  a  large  percentage  of 
whom  stoutly  asserted  that  they  had  always  maintained  their  usual 
standard  of  health  up  to  the  time  of  their  grippal  attack. 

In  this  investigation  of  the  subject,  it  is  the  intention  to  consider  solely 
those  phases  of  the  influenzal  infection  and  consequent  tuberculous  dis- 
ease occurring  among  those  who,  previous  to  their  influenzal  attack,  had 
never  manifested  any  signs  or  symptoms  of  active  tuberculosis,  but, 
on  the  contrary,  had  always  maintained,  in  so  far  as  could  be  accurately 
ascertained,  their  normal  standard  of  health  and  pulmonary  integrity. 

By  latent  tuberculosis,  therefore,  is  meant  that  period  of  the  infection 
from  the  time  of  its  implantation  and  circumscription  to  the  time  of  the 
supervention  of  active  tuberculous  disease.  Cases  of  known  tuberculosis, 
that  have  been  excited  to  renewed  activity  or  in  whom  the  already  exist- 
ing activity  has  been  aggravated,  are  not  considered. 

Is  influenza  a  frequent  and  potent  factor  in  the  causation  of  active 
tuberculous  disease  in  those  previously  free  from  it?  As  this  is  primarily 
a  question  of  fact,  a  few  observations,  statistics  and  opinions  are  sub- 
mitted with  the  hope  of  establishing  the  thesis  and  eliciting  from  others 
their  experience  in  this  regard. 

Four  hundred  and  nine  cases  of  proved  active  tuberculosis  in  all  stages 
were  admitted  to  Mount  St.  Rose  Sanatorium  from  January  i,  1919,  to 
March  25,  1920,  a  period  of  15  months.  Of  this  number  97  or  approxi- 
mately 25  per  cent,  gave  a  history  of  influenza  attack  during  the  pandemic 
of  1918-19  or  the  epidemic  of  1919-20.  Of  these  97  who  had  had  in- 
fluenza, 62  or  approximately  62  per  cent,  gave  a  history  of  previous  health 
prior  to  their  influenzal  attack    and  attributed  the  tuberculosis  thereto. 
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Thus   approximately   15  per  cent,  of   all  these  patients  attributed  their 
tuberculosis  to  the  influenza. 

In  private  and  consulting  work,  22  per  cent,  of  those  giving  a  history  of 
influenza,  were  found  to  be  actively  tuberculous.  All  doubtful  cases  are 
excluded;  all  had  positive  sputum  in  both  series.  In  ten  of  the  cases 
in  private  practice  the  pulmonary  status  was  personally  and  accurately 
known  and  recorded  by  previous  physical  examinations,  as  being  free 
from  pulmonary  disease  prior  to  their  influenza.  The  apparent  dis- 
crepancy in  these  statistics  is  readily  accounted  for  by  the  fact  that  those 
who  are  admitted  to  Mount  St.  Rose  are  already  advanced  or  at  least 
frankly  tuberculous,  whereas  many  of  those,  seen  in  private  work,  ex- 
hibited simple  post  grippal,  non-tuberculous  symptoms.  Of  great  and 
cogent  value  is  the  experience  of  Capt.  Robert  S.  Berghofif,^  who  ac- 
curately knew  the  pulmonary  conditions  before  and  after  an  influenzal 
attack. 

"  Of  13  cases  of  healed  and  quiescent  tuberculosis  under  observation  for  weeks, 
presenting  at  no  time  evidence  of  moisture,  six  cases  or  approximately  50  per 
cent,  showed  a  reactivation  and  positive  sputum  after  an  attack  of  influenza." 

W.  D.  Tewskbury  ^  states  that  in  four  months,  from  December,  1918, 
to  March,  1919,  104  patients  were  admitted  to  the  tuberculosis  hospital  at 
Washington ;  in  2y  there  was  a  histor}^  of  apparent  health  previous  to 
the  influenza.  Therefore  over  25  per  cent,  of  the  patients  were  the 
direct  sequelae  of  influenza.  In  the  Health  Department  Clinic  and  in 
private  practice  102  were  examined,  of  whom  37  were  tubercular.  He 
says : 

"  On  account  of  the  history  of  perfect  health  before  influenza,  the  conclusion  is 
irresistible  that  64  cases  of  pulmonary  tuberculosis  were  due  to  a  lighting  up  by 
the  influenza  of  old  healed  tuberculous  foci  in  the  lung  or  hilum.  They  were  in 
perfect  health  when  struck  down  by  influenza." 

In  a  personal  communication.  Dr.  Edward  R.  Baldwin  ^  says : 

"Judging  from  my  histories,  however,  there  were  in  200  cases  from  September 
I,  1918,  to  January  i,  1920,  52  cases  who  attributed  the  beginning  of  their  tubercu- 
losis, or  aggravation  of  it,  to  the  influenza." 

In  a  similar  communication  from  Dr.  S.  A.  Newman,*  Medical  Director 
of  Missouri  State  Sanatorium,  is  the  following  statement : 

"  Without  going  fully  into  the  records.  I  could  state  that  40  per  cent,  of  our 
applicants  date  their  tuberculosis  from  an  attack  of  influenza  in  1918  or  1919. 
Many  of  them  gave  no  history  of  tuberculosis  prior  to  the  influenzal  attack,  but 
in  the  history  obtained  some  of  them  indicated  that  they  had  the  disease  in  a  qui- 
escent or  arrested  condition,  and  that  the  disease  was  reactivated  by  an  attack  of 
influenza." 

In  a  personal  letter  Dr.  Martin  F.  Sloan,^  Medical  Director  Eudowood 
Sanatorium,  Towson,  Maryland,  states : 

"Our  census  report  from  October  18,  1918,  to  August  30,  1919,  shows  that  151 
patients  were  admitted,  44  or  20  per  cent,  had  had  influenza;  7  of  the  44  were 
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known  to  have  had  tuberculosis  prior  to  having  had  influenza;  ii  had  had  symptoms 
at  one  time  or  another,  though  no  diagnosis  had  been  made;  26  or  19  per  cent, 
had  had  no  evidence  whatever  of  clinical  tuberculosis  prior  to  the  influenza.  I  am 
quite  sure  that  the  recent  pandemic  of  influenza  has  had  a  decided  influence  on 
latent  tuberculosis  and,  unfortunately,  the  gravity  of  the  situation  is  not  appre- 
ciated by  the  average  physician." 

A  conservative  estimate  of  these  other  observations  and  reports  leads 
us  to  conclude  that  from  16  to  20  per  cent,  of  the  new  cases  of  active 
tuberculosis,  presenting  themselves  since  the  onset  of  the  influenza 
epidemic  of  1918  to  the  present  time,  were  caused  by  the  influenza  and 
that  the  incidence  of  active  tuberculosis  has  increased  to  the  same  extent 
during  that  period  and  on  that  account. 

We  fully  agree  with  the  opinion  that  some  of  these  cases  may  have 
been  previously  active ;  that  in  some  the  activation  may  have  been  co- 
incidental and  not  interrelated  with  the  attendant  grippe;  that  a  few, 
through  mistaken  diagnosis,  may  not  have  been  influenza  at  all;  never- 
theless the  preponderance  of  evidence  indicates  that  most  of  these  cases, 
having  always  experienced  their  usual  health  prior  to  the  influenza,  would, 
in  all  probability,  have  entirely  escaped  active  tuberculosis  had  it  not 
been  for  this  dire  epidemic. 

Whether  we  classify  some  of  these  cases  of  previously  unrecognized 
tuberculosis  as  "  healed  "  because  of  demonstrable  fibrosis  is  a  matter 
of  conjecture,  opinion  and  terminology.  The  amount  of  fibrotic  tissue 
demonstrable,  however  much  it  may  be  an  index  of  tissue  reaction, 
cannot  be  taken  as  an  accurate  gauge  of  preceding  disease  nor  as  a  har- 
binger of  increased  pulmonary  liability.  On  the  contrary  the  infection  re- 
mains latent  because  it  has  been  circumscribed,  encapsulated,  englobed  or 
enmeshed  with  avascular  tissue  forming  an  impasse  between  it,  the  circula- 
tion and  tissue  juices  of  the  lung  which  is  safeguarded  in  direct  pro- 
portion to  the  effective  emplacement  of  this  tissue.  "  It  is  not  the  maxi- 
mum but  the  optimum  amount  of  fibrous  tissue  that  counts,"  says  Bush- 
nell.  "  We  are  as  safe  as  the  capsule  of  our  tubercle  and  no  safer,"  says 
Kraus. 

Furthermore  the  continuance  of  latency  depends  on  two  other  factors; 
specific  resistance  evoked  by  the  infection,  and  the  general  well-being  of 
the  individual. 

It  is  our  purpose  to  show  that  all  these  defenses  are  subject  to  violent 
and  direct  assault  by  the  influenzal  infection. 

Pardon  this  appeal  to  these  trite  fundamental,  but  established  observa- 
tions, which  has  been  made  solely  for  the  purpose  of  laying  down 
for  our  thesis  incontestable  and  accepted  premises  on  which  to  postulate 
our  conclusions.  Pulmonary  hyperaemia,  usually  more  intense  in  the 
vicinity  of  this  inferior  tissue,  is  the  method  of  attack  against  the  pro- 
tective wall. 

That  simple  influenza,  even  when  uncomplicated  by  the  pneumonias, 
is  frequently  accompanied  by  intense  "  congestion  "  of  the  lungs,  is  a 
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clinical  fact,  and  was  completely  established  roentgenologically  by 
Honeij. 

In  view  of  the  large  number  of  cases  of  latent  tuberculosis  precipitated 
into  activity,  cases  that  must  have  withstood  for  many  years  many  severe 
congestions,  the  conclusion  is  suggested  that  the  congestions  and  inflam- 
matory exudations  of  influenza,  more  so  than  other  hyperaemias,  even 
of  those  ordinary  basic  lobar  and  broncho  pneumonias,  directly  tend  to 
overcome  the  protective  barriers;  whether  it  be  that  this  particular  con- 
gestive hypertension  is  mechanically  more  intense,  or  that  this  exuda- 
tion carries  with  it  to  a  greater  degree  quasi  lytic  elements  of  destructive 
force,  or  greater  liability  to  superinfection,  we  do  not  know,  but  the  con- 
clusion, based  on  clinical  observations,  that  influenzal  pulmonary  conges- 
tion, exudation  and  localized  hypertensions  are  more  frequently  followed 
by  active  tuberculosis  than  any  other  congestions  and  exudations,  is  both 
reasonable  and  justified. 

The  complete  disappearance  or  temporary  suppression  of  the  von  Pir- 
quet  reaction  in  influenza  indicates  that  the  reactive  mechanism  does 
not  function  as  it  did  before  the  attack,  and  this  functioning  is  usually 
interpreted  as  evidence  of  the  presence  of  active  working  resistance, 
specific  immunity,  antibodies,  as  you  choose.  Von  Pirquet  observed  that 
the  response  by  the  reactive  mechanism  to  the  cutaneous  application  of 
tuberculin,  this  "  allergy,"  previously  present,  disappeared  or  was  greatly 
diminished  during  an  attack  of  measles,  thus  giving  a  reasonable  ex- 
planation of  the  established  fact  that  active,  sometimes  generalized,  tuber- 
culosis, more  frequently  followed  measles  than  the  other  exanthemeta. 
On  account  of  the  temporary  abeyance  of  "  allergie  "  measles  can  be  called 
an  anergic  disease. 

Now  this  condition  or  status  of  anergy  or  disappearance  of  allergie  has 
been  shown  to  be  present  during  an  influenzal  attack  in  the  same  manner 
and  in  the  same  degree  as  in  measles,  or  even  to  a  greater  degree.  Debre® 
and  Jacquet  after  a  careful  review  of  the  works  of  others  and  from 
their  own  personal  investigation,  conclude  that  influenza  "  can  awaken 
active  tuberculosis,  previously  latent,  and  that  this  phenomenon  is  in- 
timately bound  up  in  the  anergic  properties  of  grippe."  They  char- 
acterize influenza  as  a  "  maladie  anergisante." 

Shiff,^  who  found,  that  out  of  64  cases  of  influenza  in  children  from  6 
to  i6  years  of  age,  6i  gave  a  negative  von  Pirquet  reaction  concludes 
that  the  von  Pirquet,  with  few  exceptions,  results  negatively  in  influenza; 
the  time  of  its  return  to  normal  varies  with  the  individual.  It  may  still 
be  negative  in  the  fourth  week  the  same  as  in  measles ;  that  it  is  a  well 
known  fact  that  tuberculosis  is  stirred  up  by  influenza,  and  he  wishes 
to  accentuate  the  fact  that  this  occurs  frequently  amon^-  the  previously 
healthy  and  that  the  pedriatrists  should  watch  their  influenza  cases  with 
this  in  view. 

It  is  significant  to  note  in  this  connection  that  Marquio  ®  encountered  in 
one  month  the  unusual  number  of  23  cases  of  tuberculous  meningitis  in 
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children  from  6  months  to  15  years  of  age  all  of  whom  had  had  influenza 
from  a  few  days  to  two  or  three  months  before. 

Bloomfield  and  Mateer^  of  Johns  Hopkins  report  that  in  19  consecu- 
tive cases  of  influenza  none  of  whom  showed  any  evidence  of  tuberculosis, 
only  one  gave  a  positive  von  Pirquet;  all  the  rest  were  negative.  Max 
Berliner  ^*  found  this  same  diminution  in  the  postive  von  Pirquet  in  a 
large  number  of  adults  with  influenza ;  his  investigation  being  prompted 
in  view  of  the  large  number  of  latent  lesions  stirred  up  by  the  grippe. 

One  investigator,  Miiller/^  in  verifying  Berliner's  work  does  not 
wholly  agree,  but  concludes  that  the  predisposition  to  tuberculosis  fol- 
lowing grippe  is  due  to  general  a  run  down  condition,  which  will  also 
account  for  the  increased  negative  reactions,  found,  according  to  him, 
only  in  complicated  influenza. 

All  of  which  tends  to  prove  that  the  same  lowering  of  specific  resist- 
ance to  tuberculosis  attending  measles  in  children  accompanies  and  fol- 
lows influenza  in  adults  as  well. 

The  analogy  in  this  particular  is  complete.  What  is  true  in  one  can 
equally  be  predicated  in  the  analogue. 

These  investigations  tend  to  confirm  what  has  been  suggested  ^^  be- 
fore, namely,  a  biologic  and  a  possible  epidemiologic  analogy  between 
measles  and  influenza. 

To  the  profound  prostration  that  accompanies  and  follows  influenza, 
all  who  have  experienced  an  attack,  will  amply  testify.  Sir  Thomas 
Watson  in  1836  characterized  the  grippe  as  a  disease  in  which  "  the 
subdual  of  strength  is  markedly  disproportionate  to  the  amount  of  sick- 
ness." Therefore  the  emplaced  bulwarks  of  the  encapsulated  tubercle 
being  forcibly  and  vigorously  attacked,  the  specific  immunity  being 
definitely  lowered  and  the  general  resistance  immeasurably  subdued,  is  it 
astonishing  that  active  tuberculosis  so  frequently  supervenes  when  every 
effective  defense  against  its  occurrence  has  thus  been  subjected  to  such 
terrific  onslaught  by  an  attack  of  influenza  ? 
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DISCUSSION  ON  PAPER  BY  DR.   BOISLINIERE 

Dr.  Benjamin  Goldberg,  Chicago:  I  think  Dr.  Boisliniere  has  read 
the  best  thing  written  on  influenza  and  tuberculosis  since  the  discus- 
sion was  started  about  a  year  and  a  half  ago.  In  the  fall  of  1918,  in 
the  city  of  Chicago,  our  pandemic  arrived,  and  it  was  interesting  to 
note  that  at  the  Cook  County  Hospital  in  our  city,  where  approximately 
225  tuberculosis  patients  are  housed,  two  of  the  wards  were  vacated 
for  the  treatment  of  influenza  patients.  The  influenza  patients  were 
brought  up  in  the  same  elevators  with,  and  kept  alongside  of,  the  tuber- 
culous patients,  and  yet  not  one  case  of  influenza  developed  among 
them.  Immediately  following  this,  a  survey  was  made  in  all  the  in- 
stitutions in  and  about  the  city  of  Chicago,  and  it  was  noted  that  among 
1551  patients,  only  81  cases  or  5.4  per  cent.,  were  found.  In  practically 
all  of  these  institutions  some  employees  had  had  influenza,  and  the  tuber- 
culous individuals  were  exposed  to  it  through  some  way  or  other.  A 
coincidental  survey  among  8500  outpatients  of  the  Municipal  Tuber- 
culosis Sanitarium,  yielded  only  51  cases  of  influenza,  an  incidence  of 
.6  per  cent. 

Concerning  influenza  as  a  predisposing  factor  to  tuberculosis,  we  found 
that  in  1045  cases  taken  in  rotation  from  our  files,  diagnosed  as  tuber- 
culous, prior  to  October,  1918,  which  time  antedated  the  appearance 
of  the  pandemic  in  Chicago,  109  or  10  per  cent.,  approximately,  gave  a 
history  of  influenza.  Taking  780  cases,  the  entire  number  of  cases  of 
pulmonary  tuberculosis  diagnosed  in  the  city  of  Chicago  between  the 
dates  of  November  15  and  December  31,  1918,  which  time  covered  that 
period  following  the  pandemic  in  our  city,  143  or  18.3  per  cent,  of  these 
cases  gave  a  history  of  previous  influenza.  Taking  745  non-tuberculous 
cases,  before,  during  and  after  the  influenza  epidemic,  129,  or  16  per 
cent.,  gave  a  history  of  influenza,  thereby  showing  that  influenza,  as  an 
etiological  factor  in  tuberculous  and  non-tuberculous  cases,  shows  no 
appreciable  difference  unless  to  it  can  be  traced  a  definite  disease  onset 
in  the  respiratory  tract  or  otherwise. 

Referring  to  the  diagnosis  of  tuberculosis  following  an  influenzal 
attack,  let  us  reiterate  what  was  brought  out  here  before,  that  influenza 
as  it  frequently  occurs,  chiefly  in  the  hilus  and  radiating  to  the  apex, 
has  clinical  findings  and  symptomatology  that  resemble  incipient  pul- 
monary tuberculosis  or  a  tuberculosis  of  a  more  advanced  stage,  and  the 
differential  diagnosis  can  only  be  made  by  a  positive  sputum,  because 
the  roentgenological  findings  are  sometimes  identical  in  both  conditions 
and  cannot  be  differentiated. 

In  a  study  of  55  cases  of  active  tuberculosis  that  developed  influenza 
while  institutionalized,  24  were  found  to  be  incipient,  21  moderately  ad- 
vanced and  10  far  advanced.  We  found  that  two  of  these  cases,  fol- 
lowing the  loss  of  their  influenza,  progressed  from  an  incipient  to  a 
moderately  advanced  stage,  two  from  a  moderately  advanced  to  a  far 
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advanced  stage,  while  four  of  the  far  advanced  cases  died.  I  do  not 
think  these  far  advanced  cases  died  necessarily  of  their  tuberculosis,  be- 
cause in  our  observations  we  noted  that  these  individuals  died  rather 
of  a  bronchopneumonia  of  the  influenzal  type  than  of  the  tuberculosis 
that  was  present  previously. 

Studying  sputum  in  these  55  cases,  we  found  that  five  sputums  that 
had  previously  been  negative  became  positive.  Of  these  five  cases,  four 
had  been  diagnosed  as  moderately  advanced  and  one  far  advanced. 

From  the  close  observation  of  all  tuberculous  individuals  in  Chicago, 
made  possible  by  the  efficient  organization  of  the  Municipal  Tuberculosis 
Sanitarium,  I  can  say  that  influenza  has  not  caused  any  increase  in  the 
morbidity  of  tuberculosis  in  Chicago,  and  on  the  contrary  our  mortality 
for  1919  has  decreased  over  the  previous  year  to  the  number  of  583. 
I  do,  however,  agree  with  the  statement  made  by  Dr.  Boisliniere,  that 
influenza  may  cause  a  reactivation  of  a  latent  tuberculous  process  and 
might  add  that  this  is  not  alone  due  to  a  temporary  loss  of  antibodies, 
but  perhaps  largely  due  to  the  mechanical  lowering  of  resistance,  that 
is  the  stress  and  strain  of  coughing  produced  by  a  bronchial  infective 
irritation,  resulting  in  a  break  in  the  fibrotic  wall  of  this  latent  lesion 
and  a  reactivation  of  the  tuberculous  process. 

Dr.  Charles  L.  Minor,  Asheville,  N.  C. :  I  think  that  Dr.  Goldberg 
has  entirely  misconceived  the  purpose  of  Dr.  Boisliniere's  paper.  Dr. 
Boisliniere  is  distinctly  talking  of  the  waking  up  of  a  previous  merely 
latent  tuberculosis  as  the  result  of  influenza.  I  am  very  glad  that  Dr. 
Boisliniere  read  this  paper,  especially  as  Dr.  Fishberg,  lately,  in  the 
American  Review  of  Tuberculosis,  expressed  views  somewhat  similar 
to  those  of  Dr.  Goldberg,  views  that  I  believe  to  be  incorrect.  I  have 
watched  these  cases  carefully ;  I  have  no  statistics  to  present  to  you 
but  I  have  found  many  other  workers  in  the  country  who  are  in  accord 
with  me  in  my  view  that  there  has  been  an  enormous  increase  of  tuber- 
culosis in  people  who  were  well  previous  to  attack  of  influenza.  In  the 
first  place,  we  have  been  very  careful  to  go  into  our  histories  thoroughly 
to  be  sure  that  there  were  no  previous  clinical  manifestations.  Of  the 
patients  who  went  through  the  pandemic  in  the  fall  of  1918,  and  some  in 
the  fall  of  1919,  a  large  percentage  have  shown  a  perfectly  definite 
history  of  a  precedent  influenza,  popularly  called  "  flu,"  followed  in  a 
shorter  or  longer  time,  usually  two  or  three  months,  with  an  outbreak 
of  definite  tuberculosis. 

The  question  that  Dr.  Goldberg  brings  up  of  the  eflfect  of  influenza 
upon  preexisting  tuberculosis  is  a  dififerent  thing.  Some  have  asserted 
that  there  was  remarkable  resistance  in  the  tuberculosis  patient  to  in- 
fluenzal attacks.  I  am  inclined  to  think  that  is  the  case,  though  in  my 
cottage  sanatoria  strict  quarantine  was  observed.  The  important  thing 
is  to  recognize  this  fact  so  that  doctors  who  are  handling  influenza  will 
be  prepared  to  look  out  closely  for  such  wakings  up.  I  realize  that  on 
account  of  the  similarities  between  the  case  of  persisting  influenza  and  the 
case  of  beginning  tuberculosis,  such  cases  can  scarcely  be  differentiated 
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at  once.  But  time  comes  to  your  assistance,  and  the  difference  between 
the  two  is  that  tuberculosis  is  a  chronic  disease  which  tends  to  persist 
and  extend,  whereas  the  effect  of  influenza  will  clear  up  and  leave  a 
normal  lung  behind.  I  am  sure  the  experience  of  the  doctors  here  will 
back  up  the  view  that  we  are  going  to  find  an  enormous  increase  of  tuber- 
culosis morbidity  as  a  result  of  the  influenza  epidemics  and  that  patients 
who  come  down  with  tuberculosis  after  influenza  are  largely  those  who, 
even  though  they  have  not  heretofore  had  clinical  manifestations,  have 
had  latent  tuberculosis  waiting  for  a  good  opportunity  to  wake  up. 

Dr.  Boisliniere:  In  closing  the  discussion  I  have  very  little  to  add, 
except  that  this  is  simply  a  question  of  fact.  I  think  I  have  found  sufti- 
cient  corroborative  evidence  of  this  fact  from  the  number  of  men  wh.o 
have  spoken  to  me  and  to  whom  I  have  talked  yesterday  and  to-day. 
Not  one  has  contested  the  fact  that  influenza  has  been  a  great  causa- 
tive factor  in  the  increased  number  of  tuberculous  cases.  We  can- 
not gather  our  statistics  on  this  point  from  Public  Health  surveys  or 
from  data  collected  in  that  way,  because  many  of  these  cases  do  not 
come  to  the  point  of  death  and  many  of  them  are  seen  by  the  physician 
in  his  office  and  do  not  come  under  the  notice  of  the  Public  Health 
survey  at  all. 

I  may  be  reactionary  and  conservative,  but  I  am  not  Bolshevistic.  I  do 
not  believe  for  one  minute  that  we  ought  to  abandon  all  of  our  standards 
of  diagnosis  and  treatment  in  tuberculosis  simply  because  there  has  been 
some  confusion  thrown  into  them  by  influenzal  diseases. 


TUBERCULOSIS  AMONG  THE  NEGROES 
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It  has  been  said  that  the  disease  tuberculosis  is  the  penalty  paid  by 
the  human  race  for  violating  the  laws  of  Nature  for  the  civilization  of 
man,  and  it  might  be  added  to  this  that  the  greatest  penalty  is  paid  by 
the  newest  convert.  Statistics  show  that  the  high-water  mark  has  been 
reached  and  passed  in  mortality  from  tuberculosis  in  the  United  States 
as  a  whole.  Palmer  ^  quotes  Hoffman  as  saying  that  available  rec- 
ords from  New  York,  Philadelphia  and  Boston  in  1812  show  that  the 
mortality  was  450  per  100,000  of  population.  He  further  states  that 
from  1872  to  1891  the  mortality  in  all  available  registration  districts 
decreased  from  339  to  245  per  100,000  of  population.  From  189 1  to 
191 2  a  further  decrease  to  166  is  noted.  This  decrease  is  generally  to  be 
attributed  to  the  education  of  the  public  in  matters  pertaining  to  health, 
and  as  a  matter  of  fact  is  the  result  of  society  adjusting  itself  to  the 
cramped  quarters  of  civilization.  The  general  health  worker  in  his  efforts 
to  eradicate  all  diseases  which  sap  the  vitality  of  the  race,  the  social 
worker  in  his  efforts  to  adjust  living  conditions,  and  the  specialized  tuber- 
culosis worker  are  all  the  natural  products  of  civilization  in  its  attempt 
to  adjust  itself  to  a  living  basis  and  this  development  plus  the  inherited 
immunity  of  the  race,  is  responsible  for  the  lowered  death  rate  from 
tuberculosis. 

Any  given  community  or  race  is  infected  with  tuberculosis  just  in  pro- 
portion as  it  departs  from  the  highest  standards  of  living.  And  the 
standards  of  living  are  learned  by  experience  through  congregating. 
Just  as  the  human  body  adjusts  itself  to  disease  through  compensatory 
changes,  so  complex  society  makes  its  adjustment  to  prevent  the  in- 
roads of  disease.  No  doubt  the  highest  death  rate  from  tuberculosis 
in  this  country  as  a  whole  has  been  reached  and  passed.  This,  how- 
ever, is  not  true  of  all  communities  or  races  in  this  country,  some  of  whom 
have  yet  to  reach  their  acme.  Nature  aids  in  this  adjustment  through 
increased  resistance  to  the  off-spring  of  the  infected.  Which  is  the  more 
potential  factor  —  man's  experience  or  Nature's  immunity  —  is  a  mooted 
question  to-day. 

Tuberculosis  begins  when  people  begin  to  congregate  and  increases  until 
by  inherited  immunity  and  experience  they  adjust  themselves.  The 
Negroes  represent  a  good  example  of  this  statement.  In  Africa  it  is  gen- 
erally conceded  that  tuberculosis  is  practically  unknown  and  when  intro- 
duced by  the  white  man,  it  is  present  in  the  native  as  an  acute  disease,  a 
fact  brought  out  by  Bushnell  and  others.  During  slavery  in  this  country, 
tuberculosis  was  rare  among  the  Negroes,  a  statement  not  to  be  sub- 
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stantiated  by  figures  it  is  true,  but  too  recent  in  the  minds  of  many  to 
be  disputed.  At  the  end  of  slavery,  the  Negro  suddenly  changed  from  a 
regulated  open  air  life  to  the  life  of  the  white  man  in  even  more  crowded 
and  unsanitary  quarters  necessitated  by  circumstances  or  shiftless  habits ; 
he  immediately  became  the  prey  of  tuberculosis.  This  is  especially  true 
of  those  who  congregated  in  the  cities.  In  taking  family  histories  of 
Negro  consumptives  it  is  quite  common  to  find  one  who  has  lost  five 
or  more  in  his  immediate  family,  showing  it  to  be  almost  or  quite  a 
primary  infection.  Statistics  in  Virginia  in  1917  show  that  2.21  per 
cent,  more  Negroes  died  of  tuberculosis  than  whites.  This  condition 
will  continue  until  by  precept  and  example,  by  the  "  survival  of  the  fittest," 
and  by  inherited  immunity,  the  Negro  adjusts  himself  to  the  changed 
condition  of  life,  and  I  am  of  the  opinion  that  mental  development  and 
responsibility  will  play  the  most  important  part.  Mental  development 
carries  with  it  betterment  of  racial  habits  and  changed  environment, 
and  the  reduction  of  the  death  rate  from  tuberculosis  in  the  Negro,  as 
in  the  other  races,  will  be  accomplished  by  the  betterment  of  the  environ- 
mental conditions  and  a  gradual  change  in  detrimental  racial  habits  more 
than  through  inherited  immunity. 


RESISTANCE 

Our  records  show  that  under  favorable  conditions  the  Negro  will  re- 
spond to  treatment  for  pulmonary  tuberculosis.  We  have  discharged  to 
date  some  325  cases,  102  of  whom  were  admitted  solely  for  segregation, 
having  been  classed  as  3-C  upon  admission.  Of  the  223  admitted  for 
treatment  we  have : 


APPAR- 
ENTLY AR- 
RESTED 

QUIESCENT 

IMPROVED 

UNIM- 
PROVED 

PROGRES- 
SIVE 

DEAD 

1.     16  or    7  per  cent 

7 

13 

2 

-    4 

29 
10 

4 

24 
29 

1 
11 

6 

6 
73 

2.    84  or  38  per  cent 

1 

3.  123  or  55  per  cent 

3 

223  or  100  per  cent 

22 

43 

57 

18 

79 

4 

Discharged  to  date 

22  or    9  per  cent Apparently  arrested 

43  or  19  per  cent Quiescent 

57  or  26  per  cent Improved 

18  or    8  per  cent Unimproved 

79  or  35  per  cent Progressive 

4  or    2  per  cent Dead 

Of  the  102  admitted  for  segregation,  52  died  in  the  sanatorium  and  50  were  discharged 
progressive. 

In  order  to  get  some  real  data  on  a  subject  which  I  had  heard  discussed 
pro  and  con  by  a  great  many  physicians  in  general  practice  in  the  South 
as  regards  the  resistance  of  the  pure-bred  Negro  versus  the  mixed  type, 
we  graded  our  patients  upon  admission  into  three  classes:  the  bright 
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mulatto,  some  of  whom  are  nine-tenths  white,  the  brown  mulatto  and  the 
black.  Our  records  as  per  the  appended  tables  show  a  small  percentage 
more  of  improved  cases  among  the  bright  mulatto  (41  per  cent,  of  whom 
showed  an  improvement)  than  among  the  brown  mulatto  (39  per  cent, 
of  whom  showed  an  improvement)  and  showed  a  better  percentage  in 
both  of  these  classes  than  did  the  black  (33  per  cent,  of  whom  showed 
an  improvement).  I  am  of  the  opinion  that  a  test  of  mentality  would 
show  a  much  greater  difference  in  favor  of  the  developed  over  the  un- 
developed than  is  shown  by  the  light  over  the  black,  and  until  further 
figures  corroborate  our  data  showing  the  better  resistance  of  the  light 
or  mixed  type  over  the  black,  I  think  that  this  apparent  better  re- 
sistance shown  by  the  mixed  type  over  the  pure-bred  Negro  is  to  be 
accounted  for  more  through  racial  development  than  through  inherited 
resistance.  The  mixed  type  has  fewer  of  the  characteristic  traits  which 
handicap  the  race  as  a  whole.  Love  of  ease  and  a  care-free  disposition 
are  assets  to  one  compelled  to  lie  in  bed  for  a  long  period  of  time,  but 
when  a  care-free  disposition  amounts  to  irresponsibility  and  a  total 
inability  to  grasp  a  serious  situation  until  too  late,  it  becomes  most  de- 
cidedly a  handicap.  This  is  particularly  true  in  our  discharged  patients. 
Those  who  continue  well  are  those  who  showed  mental  responsibility  while 
"  on  the  cure,"  and  these  were  mainly  of  the  educated  class. 


Black 

— 81  cases 

APPARENTLY 
ARRESTED 

QUIESCENT 

IMPROVED 

UNIMPROVED 

PROGRESSIVE 

DEAD 

1 

2 
3 

2 
22 

57 

1 

3 

1 

9 

3 

3 

7 

3 

1 

2 

28 

2 

18 

81 

4 

13 

10 

4 

30 

20 

Brown  mulatto— 124  cases 


1 

,  7 

4 

1 

2 

— 

— 

— 

2 

33 

5 

7 

11 

6 

3 

1 

3 

84 

1 

5 

12 

3 

42 

21 

124 

10 

13 

25 

9 

45 

22 

Bright  mulatto — 114  cases 


1 

7 

2 

2 

2 

1 

— 

— 

2 

32 

5 

13 

10 

2 

2 

— 

3 

75 

1 

2 

10 

2 

46 

14 

114 

8 

17 

22 

5 

48 

14 

Experience  in  our  work  among  the  Negroes  shows  that  it  is  all- 
important  to  get  the  confidence  of  this  ease-loving,  care-free  patient, 
and  impress  him  with  the  fact  that  he  is  a  sick  man  and  needs  treat- 
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ment  and  that  this  treatment  will  be  absolute  rest  in  bed  in  the  open 
air  for  a  long  time.  All  of  his  former  convictions  have  to  be  shat- 
tered and  replaced  with  new  ones.  He  believes,  first,  that  to  get  into 
bed  with  "  consumption  "  means  certain  death  ;  second,  that  strong  medi- 
cine is  a  specific  for  all  ailments  and  when  this  has  failed  all  has  failed ; 
third,  that  a  closed  room  with  all  "  cracks  chinked  "  is  the  treatment  for 
a  "  cold." 

So  new  is  our  field  and  so  deep-grounded  is  the  conviction  that  con- 
sumption is  incurable  that  great  difficulty  was  experienced  during  the 
first  year  in  getting  cases  to  enter  the  sanatorium  and  to  remain  long 
enough  to  effect  a  cure.  Less  difficulty  is  experienced  now  on  account 
of  the  fact  that  practically  all  of  our  employees  are  discharged  patients 
and  they  serve  as  a  concrete  illustration  of  the  fact  that  tuberculosis 
is  curable.  Conversations  between  the  in-coming  patient  and  the  ar- 
rested case  in  the  person  of  the  employee  are  often  amusing  and  in- 
instructive  to  the  interested  listener,  and  show  with  what  effort  he  dis- 
cards his  former  ideas  and  his  incredulity  in  the  new.  Concrete  ex- 
amples of  the  curability  of  the  disease  are  helpful  to  all  afflicted  with 
tuberculosis,  but  with  the  Negro  they  are  almost  essential. 

SUB-ACUTE  DISEASE 

Forty-five  of  the  325  cases  discharged  to  date  were  classed  as  sub- 
acute, or  13.84  per  cent.  Here  again  the  greatest  percentage  was  among 
the  blacks,  15  of  81  or  15.55  per  cent,  being  classed  as  sub-acute.  Four- 
teen of  124  brown  mulattoes  were  classed  as  sub-acute  or  11.22  per  cent, 
and  15  of  114  bright  mulattoes  or  13.15  per  cent.  These  cases  were  all 
between  the  ages  of  14  and  26,  most  of  them  of  athletic  build  and  gave 
a  history  of  illness  not  exceeding  three  months.  Six  of  them  were  dis- 
charged from  the  Army  within  that  time  with  a  clean  bill  of  health.  All 
.showed  upon  physical  examination  large  moist  rales  in  two  or  more  lobes 
and  little  or  no  fibrosis.  All  died  within  three  months  after  being  ex- 
amined. A  hightly  positive  sputum  and  high  temperature  were  universal 
in  these  cases. 

HOOK-WORM  AS  A  COMPLICATION 

x\dams  -  reports  a  striking  parallelism  of  incidence  between  tuberculosis 
and  hook-worm  in  a  series  of  examinations  made  at  Fort  Oglethorpe  and 
covering  several  southern  states.  One  would  expect  hook-worm  to  be 
a  frequent  complication  of  tuberculosis  in  the  hook-worm  infected  districts 
of  the  South,  both  on  account  of  the  sapped  vitality  and  the  actual  trauma 
to  the  lung.  A  survey  made  by  the  Virginia  State  Board  of  Health 
showed  south-eastern  Virginia  and  the  south  Piedmont  districts  of  Vir- 
ginia to  have  a  hook-worm  percentage  of  14  per  cent,  and  29  per 
cent,  respectively,  and  although  we  draw  heavily  from  these  sections, 
a  routine  stool  examination  shows  only  three  positives  out  of  350  speci- 
mens, or  less  than  i  per  cent.     Statistics  compiled  by  the  Virginia  State 
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Board  of  Health  and  the  International  Health  Board '  show  that  the 
Negro  is  infected  with  hook-worm  quite  as  frequently  as  his  white 
neighbor,  though  he  does  not  suffer  so  severe  a  form  of  the  disease, 
and  in  spite  of  this  fact  we  show  less  than  i  per  cent,  of  infections  from 
districts  with  an  infection  of  14  per  cent,  and  29  per  cent.  Hook-worm 
as  a  complication  is  practically  nil  with  us.  As  a  predisposing  factor  we 
are  unable  to  determine  on  account  of  the  fact  that  early  infections  could 
have  cleared  up. 

SYPHILIS  AS  A  COMPLICATION 

A  routine  Wassermann  taken  at  our  institution  shows  19  per  cent,  men 
positive  for  syphilis  and  12  per  cent,  women.  Compared  with  other  in- 
stitutions in  our  State  of  a  different  character,  this  percentage  is  low. 
Dr.  W.  F.  Drewry  of  the  Central  State  Insane  Asylum  for  Negroes  re- 
ports thirty  per  cent,  of  the  men  positive  for  syphilis  and  25  per  cent, 
of  the  women  positive  by  the  Wassermann  test.  Dr.  Mann  reports  33 
per  cent,  positive  at  the  State  Penitentiary.  Our  lower  percentage  is 
probably  due  to  the  fact  that  our  patients  are  of  a  better  class.  Of  the 
16  per  cent,  positive  for  syphilis  by  the  Wassermann  test,  14  per  cent.,  or 
2  per  cent,  of  the  whole,  showed  manifest  disease. 

On  cases  showing  a  positive  Wassermann  and  negative  sputum  after  six 
examinations  we  begin  syphilitic  treatment  at  once  regardless  of  locahza- 
tion  of  physical  signs  in  the  chest,  guided  only  by  contra-indications  for 
the  use  of  salvarsan.  One  showing  a  positive  sputum  and  positive  Was- 
sermann, with  no  manifest  lesion  of  syphilis,  is  given  routine  treatment  for 
tuberculosis  and  if  improvement  is  shown,  no  syphilitic  treatment  is  given. 
If  no  improvement  is  shown  after  a  period  of  two  months,  syphilitic 
treatment  is  given.  In  eight  cases  showing  positive  sputum  and  positive 
Wassermanns  upon  admission  and  no  improvement  after  two  months  in 
bed,  syphilitic  treatment  was  given  with  the  following  results:  three 
showed  no  improvement  after  six  doses  of  salvarsan ;  two  showed  a  sharp 
re-action  after  the  first  dose  with  all  symptoms  intensified  and  treatment 
was  discontinued.  Three  showed  a  marked  improvement  in  symptoms 
and  signs. 

Case  No.  130  upon  admission  showed  upon  physical  examination  large 
moist  rales  from  apex  to  base  on  right  and  same  on  upper  left.  Sputum 
positive  for  tubercle  bacilli,  Wassermann  positive  for  syphilis.  Daily  tem- 
perature to  101°.  Severe  cough  and. prof  use  expectoration.  General  con- 
dition same  after  three  months  in  bed;  physical  examination  same. 
Syphilitic  treatment  begun  and  temperature  dropped  to  normal  after 
fifth  dose  of  salvarsan.  Physical  examination  at  end  of  six  months 
showed  fine  rales  at  upper  right.     Sputum  positive,  Wassermann  negative. 

Case  No.  309. —  Involvement  in  right  upper  and  left  lower.  Sputum 
positive  for  tubercle  bacilli ;  Wassermann  positive  for  syphilis.  Syphilitic 
lesion  noted  on  skin.  Patient  kept  isolated  for  two  months  at  absolute 
rest  in  bed.  Temperature  continued  to  100°  daily.  Physical  examination 
same  at  end  of  three  months.     Referred  for  syphilitic  treatment  and  upon 


H.    G.    CARTER,    M.D.  23 1 

re-admission  three  months  later,  physical  examination  showed  fine  rales 
upper  right.     Temperature  normal.     Sputum  and  Wassermann  negative. 

Case  No.  305. —  Slight  involvement  in  right  upper  —  larynx  inflamed, 
cords  uniformly  reddened  and  thickened  —  sputum  positive  for  tubercle 
bacilli  and  Wassermann  positive.  Patient  acknowledged  venereal  infec- 
tion. Temperature  normal  during  entire  stay  at  sanatorium,  but  throat 
condition  progressive.  Syphilitic  treatment  begun  after  two  months  and 
after  third  dose  some  slight  improvement  is  noted  in  throat  condition. 
Case  still  under  observation. 

From  the  foregoing  data  it  is  noted  that  syphilis  of  the  lungs  is  not  so 
rare  as  is  generally  reported. 

CONCLUSION 

Tuberculosis  is  a  disease  of  civilization  and  its  eradication  is  to  be  ac- 
complished by  perfection  in  the  standards  of  living  of  this  civilization. 

Data  carefully  compiled  by  us  show  that  the  mixed  type  of  Negro 
has  a  better  resistance  to  tuberculosis  than  the  pure-bred  Negro.  Ob- 
servations show,  however,  that  shade  of  mentality  counts  for  more  than 
does  shade  of  color. 

Hook-worm  as  a  complication  of  tuberculosis  in  the  Negro  race  is  quite 
uncommon.  Syphilis  is  a  common  complication  and  syphilis  of  the  lungs 
as  evidenced  by  the  therapeutic  test  is  not  rare. 

As  the  eradication  of  tuberculosis  in  the  future  depends  upon  the 
prevention  of  childhood  infection,  the  treatment  of  the  Negro  is  a  vital 
health  problem  in  the  South  to-day  on  account  of  the  fact  that  his  oc- 
cupation in  50  per  cent,  of  cases  throws  him  into  intimate  contact  with 
children  other  than  his  own,  thereby  affording  a  double  chance  to  infect 
childhood. 
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DISCUSSION  ON  PAPER  BY  DR.  CARTER 

Dr,  S.  Adolphus  Knopf,  New  York :  I  have  had  no  experience  what- 
soever in  the  South  but  I  have  had  some  in  the  North.  Some  years 
ago  we  tried  to  have  our  colored  physicians  in  the  city  of  New  York 
attend  our  tuberculosis  clinics  with  a  view  to  instructing  them  in  early 
diagnosis  and  treatment.  A  considerable  number  came  and  it  was  sur- 
prising to  see  the  enthusiasm  at  the  beginning.  Our  colored  physicians 
attended  regularly,  and  the  number  of  colored  patients  was  quite  large. 
But  when  we  allowed  the  clinic  to  be  handled  exclusively  by  colored 
physicians  the  number  of  patients  dwindled  down  to  almost  none.  The 
reason  was  that  the  colored  patients  preferred  the  white  physicians,  and 
the  final  result  was  that  we  had  to  give  up  our  colored  clinic. 

I  should  like  to  ask  the  doctor  what  experience  he  has  had  with  colored 
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physicians  and  patients.  Of  course,  some  means  must  be  found  to  teach 
our  colored  physicians  what  we  know  concerning  tuberculosis  and  they 
must  in  turn  know  how  to  inspire  enough  confidence  so  that  the  colored 
patients  will  be  ready  to  submit  themselves  to  treatment  by  physicians 
of  their  own  race. 

Dr.  Oscar  O.  Miller,  Louisville:  I  enjoyed  Dr.  Carter's  paper  im- 
mensely. I  am  afraid  I  came  here  a  pessimist  in  regard  to  the  Negro 
with  tuberculous  infection,  but  after  hearing  Dr.  Carter's  excellent 
presentation  of  the  subject  I  feel  more  optimistic.  I  would  like  to  ask 
Dr.  Carter,  however,  whether  or  not  he  has  kept  separate  statistics  on  the 
children,  and  if  so,  how  many  are  incorporated  in  his  report? 

Unfortunately,  most  of  the  cases  that  have  come  under  my  observation 
I  have  found  to  be  of  the  acute  progressive  type,  especially,  in  the  full- 
blooded  Negro.  I  have  been  of  the  opinion  that  the  yellow  Xegro  had 
an  increased  resistance  to  tuberculosis,  and  that  he  owed  it  to  his  white 
blood.  In  those  cases  which  have  come  to  autopsy,  we  have  found  more 
fibrous  tissue  in  the  lesions,  and  the  cases  gave  evidence  of  greater 
chronicity ;  whereas,  the  full-blooded  Negro,  at  autopsy,  revealed  an  acute 
ulcerative  type  of  disease. 

To  illustrate  by  remarks,  I  would  like  to  quote  a  few  figures  on  the 
Negroes  examined  in  our  clinic  for  the  past  year.  Of  132  adult  Negroes, 
presenting  themselves  for  examination,  19  per  cent,  were  negative  for 
pulmonary  tuberculosis,  22.7  per  cent,  were  provisional,  and  58.3  per 
cent,  were  positive.  Of  the  yy  positive  cases,  49  or  63.6  per  cent,  ac- 
cepted hospitalization.  Within  the  year,  22  died  in  the  sanatorium,  and 
22  died  at  home ;  a  mortality  of  57  per  cent.,  which  in  all  probability  will 
reach  90  per  cent,  for  this  group,  within  the  next  few  months.  None 
of  these  cases  was  ever  quiescent,  and  only  a  few  improved.  Of  these 
132  cases,  13  per  cent,  gave  a  history  of  influenza.  In  a  rough  analysis 
of  the  figures,  I  was  impressed  that  fewer  Negroes  gave  a  history  of  in- 
fluenza than  the  whites. 

Tuberculosis  in  the  Negro  child,  in  my  experience,  has  been  equally 
gloomy,  when  compared  with  the  disease  among  white  children.  During 
the  year,  of  34  children  examined,  one  was  apparently  healthy,  9  pro- 
visional pulmonary  tuberculosis,  8  suspects,  and  16  or  47  per  cent,  were 
positives.  Fifteen  cases  accepted  sanatorium  treatment,  5  died  in  the 
sanatorium,  and  5  died  at  home ;  a  mortality  of  29  per  cent,  for  all  of  the 
colored  children  examined.  If  we  base  the  death  rate  on  the  positives  and 
suspects  only,  we  have  a  mortality  of  41  per  cent.  All  of  these  children 
were  classified  as  under  sixteen  years  of  age. 

Dr.  Adkins  (Colored)  Indianapolis:  I  am  not  here  so  much  to  in- 
form you  about  tuberculosis  in  the  Negro ;  I  simply  want  to  commend 
the  paper  by  Dr.  Carter.  I  regard  it  as  one  of  the  fairest  I  have  ever 
heard  from  one  of  our  white  brethren  in  reference  to  tuberculosis  in  the 
Negro. 

I  take  it  for  granted  that  this  society  is  trying  to  stamp  out  the  disease 
everywhere.     In  many  of  our  communities  they  treat  tuberculosis  as  they 
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do  the  race  problem.  They  treat  the  individual  instead  of  treating  tuber- 
culosis. I  am  from  Marion  County,  the  city  of  Indianapolis.  I  believe  the 
statistics  show  that  75  per  cent,  of  the  cases  in  the  County  of  Marion  are 
in  the  Xegro.  About  40  or  50  per  cent,  of  the  servants  of  all  the  white 
people  in  the  city  of  Indianapolis  are  Negroes,  and  they  are  drawn  from 
families  in  which  there  is  tuberculosis.  There  is  a  tuberculosis  sanator- 
ium in  Marion  County  treating  90  per  cent,  of  the  cases  of  tuberculosis  in 
whites  and  looking  after  only  10  per  cent,  of  the  cases  in  the  Negroes, 
when  75  per  cent,  of  all  the  cases  exist  in  Negroes. 

Negroes  are  forced,  50  per  cent,  of  them,  to  live  in  alleys,  in  houses 
with  bad  sanitation,  under  the  very  worst  conditions  that  could  possibly 
exist,  with  only  one  place  in  Marion  County  to  which  they  can  go  to  be 
treated  for  incipient  tuberculosis  —  the  Marion  County  Hospital,  and 
there  are  only  seven  beds  there  and  no  place  at  all  for  far  advanced  cases 
of  tuberculosis  among  the  Negroes.  So  it  isn't  so  much  a  problem  of 
clinical  observation,  it  isn't  so  much  a  problem  of  what  course  the  disease 
follows  in  the  Negroes,  it  isn't  a  problem  of  microscopical  examinations  or 
Wassermann  tests. 

As  I  told  the  chairman  of  our  tuberculosis  society,  if  you  are  g>ing  to 
save  yourselves  or  the  Negroes,  you  must  do  so  by  bettering  the  condition 
of  the  Negroes.  The  first  thing  that  this  society  ought  to  make  demands 
for  is  a  law  in  every  state,  especially  where  there  are  cities  or  towns  where 
there  is  a  great  number  of  Negroes,  to  correct  the  housing  conditions. 
Then  encourage  the  Negro  and  let  him  come  more  into  your  hospitals, 
come  nearer  to  your  side  as  I  am  here  to-day,  and  we  will  wipe  out  the 
tuberculosis  problem  among  our  own  people  and  do  it  very  successfully,  I 
think. 

I  believe,  from  my  experience,  that  tuberculosis  is  more  fatal  to  the 
purer  bred  Negro  than  it  is  in  the  mixed  Negro.  The  real  dark  patients 
that  I  have  had  in  these  past  twenty  years  went  away  rapidly,  and  we 
couldn't  check  them. 

Dr.  Carter:  In  reply  to  Dr.  Knopf  I  wish  to  say  that  we  held  a  clinic 
at  Piedmont  Sanatorium  in  January  for  the  Negro  doctors  of  the  State. 
We  have  eighty  Negro  doctors  in  Virginia,  and  twenty  of  them  stated 
that  they  would  be  present  to  take  the  course,  but  on  account  of  an  in- 
fluenza epidemic  we  had  only  ten  present.  I  have  been  assured  how- 
ever that  in  July,  at  which  time  we  expect  to  hold  another  clinic,  wc 
will  have  75  per  cent.  They  do  refer  cases  to  us,  some  fifteen  having 
already  been  referred  by  those  present  at  the  January  clinic. 

We  do  not  admit  children,  so  I  am  unable  to  give  any  statistics  with 
regard  to  the  response  of   Negro  children  to  treatment. 


THE  INFLUENCE  OF  SMALLPOX  AND 
VACCINATION  ON  PULMON- 
ARY TUBERCULOSIS 

By  Horace  John  Howk,  M.D.,  and  William  E.  Lawson,  M.D. 

Mt.  McGregor,  N.  Y. 

This  report  is  a  record  of  an  epidemic  of  smallpox  occurring  in  the 
Metropolitan  Life  Insurance  Company  Sanatorium  in  the  autumn  of 
19 14.  Time  has  purposely  been  allowed  to  intervene  between  the  epidemic 
and  the  writing  of  a  formal  record  of  it  in  order  that  our  observa- 
tions might  show,  not  alone  the  immediate  effects,  but  some  of  the  more 
remote  influences  of  smallpox  on  pulmonary  tuberculosis  as  well. 

Happily,  or  unhappily,  as  one  chooses,  there  have  been  few  similar 
experiences  reported  in  any  available  literature,  nor  is  more  than  brief 
mention  made  in  any  of  the  writings  on  exanthematous  diseases  of  the 
possible  or  probable  effect  that  smallpox  may  have  on  clinical  tuber- 
culosis, although  the  literature  is  quite  replete  with  reports  of  certain 
other  concurrent  complications  of  pulmonary  tuberculosis. 

On  October  15,  1914,  a  patient  coming  from  Alabama  was  admitted 
to  the  sanatorium  with  tuberculosis,  bacilli  having  been  demonstrated  in 
the  sputum.  Our  initial  examination  confirmed  this  diagnosis  and  placed 
his  disease  in  the  moderately  advanced  class.  A  history  of  recent  severe 
chills  and  fever,  and  his  residence  in  a  country  in  which  malaria  is 
prevalent,  led  to  repeated  examinations  of  the  blood,  in  which  tertian 
parasites  were  found.  The  estabHshed  routine  was  followed  of  placing 
the  patient  in  a  single  room  for  observation  and  diagnosis.  He  was  al- 
lowed to  go  to  the  bath  room,  since  his  temperature  remained  below 
99.2  (rectal)  and  his  pulse  within  normal  limits.  His  observation  period 
was  entirely  uneventful  and  on  October  28  (the  thirteenth  day  after  ad- 
mission) he  was  transferred  to  a  ward  with  several  other  male  patients. 
On  the  evening  of  October  29  his  temperature  reached  100°  and  at  mid- 
night 104.2°.  The  fever  was  preceded  by  a  hard  chill  and  immediately 
followed  by  nausea,  vomiting,  looseness  of  the  bowels,  and  lumbar  back- 
ache. The  temperature  (see  chart)  quickly  dropped  to  100.2°  during 
the  early  morning  of  the  thirtieth  and  promptly  rose  again  to  above  103° 
and  remained  at  about  that  level  for  two  days,  then  falling  gradually 
to  subnormal,  where  it  continued  until  a  secondary  rise  began  on  No- 
vember 7.  To  add  to  the  confusion,  during  the  first  three  days  of  fever 
malaria  parasites  were  persistent  in  the  blood,  thus  giving  in  one  individual 
three  fever-producing  diseases,  any  one  of  which  might  be  responsible  for 
his  acute  illness.  Quinine  medication  was  given  following  the  initial 
rise  in  temperature.  The  diarrhoea  increased  to  eight  liquid  movements 
on  November  i,  but  decreased  steadily  thereafter.     On  the  morning  of 
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November  i  a  distinct  and  characteristic  rash  had  appeared  on  the  fore- 
head, face  and  forearms,  which  by  November  6  had  spread  over  the 
extremities  and  trunk  in  a  characteristic  way  and  was  becoming  pustular. 
The  patient  was  again  isolated  immediately  with  the  onset  of  the  initial 
fever  and  remained  in  isolation  throughout  the  remaining  course  of  his 
disease.  He  had  a  moderately  severe  discrete  smallpox  with  good  re- 
covery and  returned  to  the  sanatorium  from  the  Saratoga  Springs  Isola- 
tion Hospital,  which  was  kindly  lent  to  us.  on  December  17.  He  had 
never  been  vaccinated,  although  he  lived  in  a  community  in  which 
smallpox  was  practically  endemic  among  the  mill  workers. 

Upon  the  full  recognition  of  the  nature  of  the  infection  all  known 
contacts  were  vaccinated.  But  exposure  had  already  occurred,  resulting 
in  the  development  of  six  other  cases  among  the  tuberculous  patients. 

C.  E.,  came  to  Mt.  McGregor  November  4.  19 14.  with  moderately  ad- 
vanced pulmonary  tuberculosis.  His  treatment  was  uneventful  until  No- 
vember 15  when  his  temperature  began  to  rise,  reaching  102.2°  on  the 
sixteenth  (with  headache,  vomiting  and  backache),  followed  by  the 
typical  drop  seen  in  mild  cases,  to  be  succeeded  by  a  secondary  rise  with 
the  development  of  pustules.  He  was  treated  in  the  isolation  hospital  and 
returned  December  29.  This  patient  reports  having  been  vaccinated  in 
1898.  in  1904  and  again  in  1909.  Stated  that  all  three  vaccinations  were 
successful  but  we  found  no  scars  resulting  therefrom. 

S.  R.,  entered  the  sanatorium  on  November  2,  1914,  with  incipient 
pulmonary  tuberculosis,  and  was  progressing  normally  until  November 
19,  when  he  complained  of  headache,  lumbar  backache,  nausea  and  vomit- 
ing. Temperature  reached  102.6°  on  the  nineteenth,  going  to  103.8°  on 
the  twentieth,  followed  on  the  twenty-second  by  a  rash  on  forehead  and 
back.  He  was  removed  to  the  isolation  hospital  where  he  ran  a  mild 
discrete  course  of  smallpox  with  characteristic  eruption  and  fever.  This 
patient  had  never  been  vaccinated. 

W.  E.  B.,  entered  the  sanatorium  May  25,  1914,  with  moderately  ad- 
vanced pulmonary  tuberculosis.  Developed  sudden  fever,  vomiting. 
diarrhoea  and  lumbar  backache  on  November  19,  1914.  The;  rash  fol- 
lowed on  the  twenty-third.  He  remained  in  the  isolation  hospital  unt-l 
December  24.  His  disease  was  of  the  discrete  type  and  moderately 
severe.  He  reported  a  successful  vaccination  in  childhood  and  had  a 
small  scar  on  his  left  arm. 

B.  B.,  with  moderately  advanced  pulmonary  tuberculosis,  had  chills, 
nausea,  vomiting,  headache  and  backache  on  November  18,  a  rising- 
temperature  on  November  19,  reaching  104.6°  on  the  twentieth.  At 
noon  of  the  twenty-second  a  rash  appeared  over  her  entire  body,  fol- 
lowed by  a  drop  in  temperature,  and  on  the  eighth  day  development  of 
pustules  and  secondary  rise  in  temperature.  Removed  to  the  isolation 
hospital  November  24  and  returned,  recovered,  December  24,  1914. 

This  patient  had  been  in  the  sanatorium  more  than  eight  months  when 
she  contracted  smallpox.  She  was  acutely  ill  on  admission  and  was  con- 
fined constantly  to  bed  during  the  first  few  weeks,  after  which,   for  a 
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month,  she  was  able  to  sit  up  while  her  bed  was  made.  She  again  be- 
came continuously  ill  and  for  six  months  prior  to  the  epidemic  had  not 
been  out  of  her  bed  once.  Much  doubt  was  expressed  as  to  whether 
she  could  stand  the  ambulance  trip  to  the  isolation  hospital.  She  had 
never  been  vaccinated. 

F.  B.,  having  moderately  advanced  pulmonary  tuberculosis,  on  No- 
vember 20,  19 14,  complained  of  severe  chills,  headache  and  backache. 
Temperature  reached  103.8°  on  the  twentieth  and  ranged  from  102°  to 
105°  until  the  twenty-second,  when  it  dropped  to  100.6°  with  the  appear- 
ance of  the  rash  on  forehead  and  forearms,  and  continued  slightly  above 
normal  until  the  development  of  the  pustules.  His  smallpox  was  of  the 
mild  discrete  form.  He  had  had  his  last  successful  vaccination  when 
four  years  old  but  had  no  scar. 

W.  G.  B.,  with  incipient  pulmonary  tuberculosis,  on  November  23  had 
a  severe  chill  followed  by  headache  and  backache.  Temperature  rose  to 
103.2°.  On  the  twenty-fifth  reached  105.2  and  subsided  to  normal  on 
the  twenty-sixth  with  the  appearance  of  rash  on  forehead,  arms,  body, 
and  legs  on  the  same  day.  He  was  promptly  isolated  and  ran  a  severe 
course  of  smallpox.  He  had  never  been  vaccinated.  Dr.  Towne,  who 
cared  for  these  patients  while  they  were  isolated,  reported  that  some  of 
the  lesions  in  this  case  became  confluent. 

TUBERCULOSIS  AS  AFFECTED  BY  SMALLPOX 

There  were  seven  cases  of  pulmonary  tuberculosis  who  contracted 
smallpox,  all  of  whom  recovered.  In  one  case  there  was  a  moderately 
severe  bronchitis  following  the  onset  of  smallpox.  There  was  no  de- 
velopment of  pneumonia  in  any  case.  The  smallpox  was  of  a  mild  form 
in  six  cases,  severe  in  one,  and  its  course  was  apparently  unaffected  by 
the  presence  of  tuberculosis.  The  one  outstanding  feature  of  the  tuber- 
culosis following  smallpox  was  the  marked  diminution  of  expectoration 
in  two  advanced,  active  cases.  The  effect  was  more  striking  than  any- 
thing we  have  witnessed  in  tuberculosis,  except  the  reduction  following 
artificial  pneumothorax.  In  one  case  (No.  56)  there  has  never  been  any 
return  of  sputum  or  bacilli,  although  she  had  extensive  basal  lesions. 
In  the  other  the  sputum  and  bacilli  were  absent  for  four  months. 

In  two  other  moderately  advanced  cases  the  diminution  of  sputum  was 
quite  definite  after  smallpox  and  in  one  bacilli  disappeared  from  the 
sputum.  There  was  no  evident  change  in  the  other  case.  The  three  re- 
maining cases  were  not  definitely  active  in  our  judgment.  They  were 
progressing  favorably  when  they  contracted  smallpox  and  continued  con- 
valescence without  interruption.  Their  progress  seemed  neither  faster 
nor  slower  than  other  similar  cases  who  escaped  smallpox. 

The  following  chart  shows  in  detail  the  changes  noted  in  tuberculosis 
as  affected  by  smallpox. 
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VACCINATION 

Three  of  the  seven  cases  of  smallpox  lived  in  the  same  ward  with  the 
patient  who  brought  the  original  infection.  None  of  them  had  ever  been 
successfully  vaccinated  and  two  had  never  been  vaccinated.  Two  other 
smallpox  cases  were  in  separate  rooms  but  used  the  bath  room  with 
the  original  case.  One  had  been  unsuccessfully  vaccinated  before;  the 
other  had  a  small  scar  from  childhood  vaccination.  The  seventh  case 
had  been  so  isolated  in  a  single  room  because  of  her  acute  tuberculosis 
that  we  are  unable  to  account  for  the  infection.  She  had  never  been 
vaccinated. 

Of  the  other  eight  occupying  the  ward,  none  of  whom  contracted 
smallpox,  seven  had  good  vaccination  scars  from  ten  to  thirty  years  old. 
There  is  no  record  of  previous  vaccination  in  the  other  case. 

Vaccination  was  made  of  all  patients  and  employees  of  the  sanatorium 
upon  recognition  of  the  nature  of  the  infection,  and  for  several  subse- 
quent months  all  newly  admitted  cases  were  vaccinated  who  did  not  show 
a  good  scar.  Vaccine  was  obtained  from  the  State  Department  of 
Health  and  the  operation  made  by  means  of  incision  in  the  skin  over  the 
insertion  of  the  deltoid  muscle. 

Ambulant  patients  were  advised  to  remain  quiet  during  the  incubation 


178   tuberculous 
cases  vaccinated 


49  incipient  < 


111     moderately 
advanced 


18  far  advanced  < 


EFFECT  OF  VACCINATIOX       COURSE   O?   DISEASE — IMMEDIATE 


38    successful    (5 
severe  vaccinia) 


11  unsuccessful 


90  successful  {33 
severe  vaccinia) 


21  unsuccessful 


15   successful    (7 
severe  vaccinia) 


3  unsuccessful 


35    unchanged     (5    '■^vere 

vaccinia) 
2  increased 

10  unchanged 
1  increased 

r,5  unchanged  (31  severe 
vaccinia) 

5  increased  (2  severe  vac- 
cinia) 

20  unchanged 
1  increased 

4  unchanged  (4  severe 
vaccinia) 

11  increased  (3  severe  vac- 
cinia) 

1  unchanged 

2  increased 


Note:  Severe  reactions  were  in  all  instances  typical  vaccinias,  characterized  by  fever, 
head  and  backache,  nausea,  diarrhoea,  etc. 
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period  and  observations  were  made  of  the  vesicles  to  determine  that  re- 
actions were  characteristic. 

Altogether  178  patients  in  all  stages  of  tuberculosis  were  vaccinated; 
143  of  these  vaccinations  took  successfully.  Forty-five  (25  per  cent.) 
had  general  reactions,  characterized  by  fever,  prostration,  nausea,  vomit- 
ing, diarrhoea  and  backache.  Twenty-eight  per  cent,  of  the  general  re- 
actions were  quite  severe,  with  fever  of  105°  or  over. 

There  was  no  demonstrable  relation  between  the  severity  of  the  reaction 
and  the  extent  or  activity  of  the  tuberculosis ;  neither  condition  seemed 
to  be  affected  by  the  other.  By  comparison  with  the  vaccinia  of  healthy 
employees  who  were  vaccinated  at  the  same  time,  there  were  no  differ- 
ences that  we  could  appreciate.  Vaccinations  were  repeated  in  unsuc- 
cessful cases. 

The  table  (page  239)  shows  the  number  of  cases  vaccinated  in  the  dif- 
ferent stages  of  tuberculosis,  the  number  of  reactions,  and  the  number  in 
whom  there  was  an  increase  in  extent  or  activity  of  the  tuberculosis  fol- 
lowing vaccination. 

CONCLUSIONS 

1.  Smallpox,  occurring  in  patients  with  pulmonary  tuberculosis,  runs  n 
course  not  noticeably  different  from  that  encountered  in  well  people.  The 
symptomatology,  appearances  of  exanthem,  and  duration  of  the  smallpox, 
are  not  influenced  by  the  presence  of  tuberculosis. 

2.  In  early,  inactive  cases  of  tuberculosis  with  favorable  prognosis 
there  is  no  apparent  interruption  of  recovery  when  complicated  by  small- 
pox. 

3.  In  one  active  advanced  case  there  was  a  disappearance  of  sputum 
and  bacilli  after  smallpox,  lasting  for  four  months. 

4.  In  one  very  active  advanced  case  there  was  a  permanent  disappear- 
ance of  sputum  and  bacilli  immediately  after  the  smallpox.  The  disease 
was  progressive  up  to  the  time  of  smallpox  and  retrogressive  there- 
after. 

5.  The  seven  recovered  from  smallpox  and  six  are  alive  and  well  at 
present. 

6.  The  presence  of  tuberculosis  does  not  affect  the  normal  course  of 
vaccinia.  Tuberculosis  in  any  stage  or  any  degree  of  activity  was  not 
affected  by  vaccination,  either  favorably  or  unfavorably. 

Finally,  we  would  express  grateful  appreciation  to  the  State  Department  of 
Health  for  their  timely  assistance  at  the  time  of  the  epidemic,  and  to  Dr.  G.  Scott 
Towne  for  his  painstaking  care  of  the  patients  during  their  smallpox. 

DETAILED  RECORDS  OF  SEVEN  CASES  OF  TUBERCULOSIS 
COMPLICATED  BY  SMALLPOX 

C.  C.  R. —  Case  No.  118. —  Age  twenty-nine.  Earliest  definite  history 
of  tuberculosis,  1908. 

Examination,  October  17,  1914:     Right  lung,  moderate  dulness  above 
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clavicle ;  impaired  resonance  from  clavicle  to  2nd  i.  c.  s. ;  m.  c.  rales 
heard  throughout  this  area.  Posteriorly :  Moderate  dulness  to  4th  v.  s. 
with  numerous  m.  c.  rales.  Left  lung,  impaired  resonance  to  first  rib 
with  f.  c.  rales. 

X-ray:  Right,  moderately  dense  shadow  composed  of  interweaving 
bands  and  strings  extending  out  from  hilum,  filling  circle  of  first  rib  and 
1st  and  2nd  interspaces.  Left,  definite  shadow  in  circle  of  first  rib  com- 
posed of  interweaving  bands. 

Complication,  malarial  fever. 

Sputum  October  31,  1914,  positive  Gaflfky  VII;  25  grams  per  day. 
With  onset  of  smallpox,  October  29,  1914,  there  was  a  moderate  in- 
crease in  expectoration,  accompanied  by  bronchitis,  maximum  sputum 
reaching  to  60  grams  on  November  6.  Upon  return  of  the  patient  from 
isolation  hospital  the  sputum  averaged  5  grams  for  one  month  and  then 
disappeared  until  June,  191 5,  when  he  had  from  a  scant  expectoration  to 
15  grams  daily.     Bacilli  were  never  demonstrable  after  the  smallpox. 

Physical  examinations  made  immediately  after  recovery  from  smallpox 
demonstrated  practically  the  same  signs  as  before.  There  was  no  ap- 
parent extension  of  the  tuberculosis. 

Patient  was  discharged  May  10,  1916,  with  his  disease  quiescent. 
Fine  rales  were  demonstrable  at  the  apex  of  the  right  lung  anteriorly  and 
posteriorly. 

Patient  readmitted  to  sanatorium  May  27,  1918,  complaining  of  cough, 
which  had  started  in  December,  191 7,  followed  by  expectoration,  chills 
and  fever,  and  loss  of  weight.  He  had  lost  33  pounds  since  leaving  the 
sanatorium. 

Examination  May  30,  1918 :  Right  lung  showed  moderate  density  down 
to  4th  rib,  and  less  marked  density  throughout  remainder  of  lung; 
numerous  m.  c.  rales  throughout  this  area.  Posteriorly :  Practically 
same  as  front.  Left  lung,  definite  impairment  of  resonance  to  lower 
border  of  3rd  rib,  with  numerous  m.  c.  rales  throughout  this  area. 
Posteriorly :     Resonance  impaired  over  upper  lobe  without  rales. 

X-ray :  Diffuse  mottled  shadows  throughout  entire  lung,  increasing 
in  density  to  apex.  Left,  stringy  beaded  shadows  in  circle  and  ist  inter- 
space, and  mottled  shadows  in  2nd  interspace. 

There  was  a  marked  extension  of  his  tuberculosis  in  both  lungs  and  it 
was  very  active. 

Sputum  positive,  GafTky  V ;  weight  5  to  20  grams  daily. 

Malaria  demonstrable  in  blood;  had  chills  and  fever  in  August,  1918. 

Pleural  effusion  April,   1919.^ 

Present  condition :  Patient  about  to  be  discharged  from  sanatorium 
with  disease  quiescent.  Has  gained  49  pounds;  sputum  negative  since 
September,  1918. 

C.  E. —  Case  No.  124. —  Age  twenty-seven.  Earliest '  definite  history 
of  tuberculosis,  one  year  before  admission. 

Present  illness  began  in  January,  1914,  with  cough  and  expectoration; 
no  record  of  cold  or  grippe;  had  blood  in  sputum  in  May,  1914;  languor 
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marked;  marked  loss  of  weight  and  strength;  fever  and  night-sweats  in 
December,  1913.     "  Pneumonia  "  at  age  ten. 

Examination  November  13,  1914:  Right,  impaired  resonance  at  apex 
with  f.  c.  rales  down  to  2nd  v.  s. ;  definite  friction  rub  at  base.  Left, 
impaired  resonance  to  2nd  rib  with  m.  c.  rales  above  and  below  clavicle. 
Posteriorly :     f .  c.  rales  to  2nd  v.  s. ;  friction  rub  at  base  anteriorly. 

X-ray :  Right,  definite  shadow  in  circle  of  first  rib.  Left,  shadow  in 
circle  of  ist  rib  and  ist  interspace,  radiating  out  from  hilum. 

No  complications. 

Sputum  on  admission  ran  from  5  to  30  grams  a  day.  His  smallpox 
began  November  15,  1914.  On  his  return  from  isolation  hospital  his 
sputum  was  70  grams  per  day  at  one  weighing,  30  at  another,  but  in  a 
month  had  stopped  altogether.     Bacilli  were  not  found. 

The  apical  rales  heard  on  admission  had  disappeared  after  his  small- 
pox and  did  not  recur  at  any  of  the  subsequent  monthly  examinations. 

Patient  discharged  July  i,  191 5.     Resumed  work  as  insurance  agent. 

Readmitted  to  sanatorium  October  21,  1915.  After  working  seven 
weeks  lost  strength  and  9  pounds  in  weight;  temperature  reported  as 
101°  rectal;  cough  and  expectoration  absent. 

Examination  October  27,  191 5:  Definite  impairment  of  resonance  at 
both  apices  without  rales ;  coarse  friction  rub  over  entire  left  base. 

On  February  28,  19 16,  bacilli  (Gaffky  II)  found  in  mucoid  expectora- 
tion. 

Discharged  August  31,  1916;  disease  quiescent. 

Patient  readmitted  July  25,  1917,  complaining  of  loss  of  10  pounds  in 
weight.  Physical  and  x-ray  examinations  on  admission  were  the  same 
as  on  last  admission.  No  expectoration.  He  was  discharged  October 
II,  1917,  and  subsequently  left  the  company's  service.  His  annual  re- 
ports show  that  he  has  been  working  in  a  drop  forge  plant  for  two  years 
and  has  remained  well.  He  recently  visited  the  sanatorium  and  seemed 
as  well  as  when  last  discharged. 

S_  R. —  Case  No.  123. —  Age  twenty-six.  Earliest  definite  symptoms 
of  tuberculosis,  one  year  before  admission.  Onset  with  loss  of  weight, 
cough,  languor,  subnormal  morning  temperature,  pulse  90. 

Examination  November  13,  1914:  Right,  impaired  resonance  to  3rd 
rib;  few  m.  c.  rales  from  apex  to  2nd  rib.  Posteriorly:  Resonance 
to  3rd  V.  s.  with  f.  c.  rales  over  upper  lobe.  Left,  slight  impairment  of 
resonance  at  apex  without  rales. 

X-ray  showed  stringy  shadows  at  apices  of  both  lungs. 

No  complications. 

Bacilli  not  found.  ( No  expectoration. )  Patient  made  uneventful 
recovery  following  smallpox,  which  started  on  November  19,  1914- 

The  medium  and  fine  crepitant  rales  heard  at  the  right  apex  on  admis- 
sion were  no  more  heard  immediately  after  recovery  from  smallpox  and 
on  monthly  examinations. 

Annual  reports  on  condition  since  discharge  state  that  he  has  kept  well 
ever  since  leaving  the  sanatorium. 
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W.  E.  B. —  Case  No.  74. —  Age  thirty-seven.  Earliest  definite 
symptoms  of  tuberculosis,  one  year  before  admission,  beginning  with 
"  bronchopneumonia." 

Examination  October  22,  1914:  Right,  dulness  to  2nd  rib,  moderate 
dulness  to  4th  rib ;  m.  c.  rales  from  apex  to  4th  rib.  Posteriorly :  Dul- 
ness to  4th  V.  s. :  coarse  crepitant  rales  to  5th  v.  s. ;  moderate  superficial 
dulness  throughout  remainder  of  lung.  Left,  impaired  resonance  to  4th 
rib  with  m.  c.  rales  above  and  below  clavicle.  Posteriorly  :  Fine  crepitant 
rales  down  to  3rd  v.  s. 

X-ray :  Right,  marked  contraction  of  upper  portion  of  right  thorax 
with  dense  stringy  and  band-like  shadows  throughout  upper  two-thirds  oi 
lung.     Left,  scattered  mottled  and  beaded  shadows  down  to  4th  rib. 

Complication:     Otitis  media  (tuberculous). 

Sputum  on  admission,  GafTky  V'lL  Examination  immediately  before 
smallpox  negative;  all  subsequent  examinations  positive.  Average 
sputum  weight  before  smallpox  30  grams  per  day.  Immediately  after 
smallpox  average  7  grams  for  one  month.  For  succeeding  four  months 
no  expectoration.  Rapid  increase  from  then  on,  with  continuously  high 
sputum  weight. 

Examinations  after  recovery  from  smallpox  showed  no  change  in  extent 
or  character  of  rales  in  right  upper  lobe.  The  crepitant  rales  at  the  left 
apex  had  disappeared  and  were  not  heard  again  for  three  months,  after 
which  they  were  heard  at  every  examination  and  gradually  extended 
over  the  entire  lung. 

In  November,  1918,  patient  contracted  influenza  while  away  on  visit, 
soon  after  which  the  activity  of  his  disease  increased  and  he  slowly  lost 
ground  to  the  time  of  his  death,  November  14,  1919. 

B.  B. —  Case  No.  56  —  Age  thirty-three.  Earliest  definite  symptom 
of  tuberculosis,  November,  1913.  Began  following  tonsillectomy;  early 
symptom  severe  pleurisy.  Taken  to  Flower  Hospital,  N.  Y.,  December 
3,  1913;  remained  there  until  admitted  to  sanatorium.  Following  pleurisy 
was  told  that  pneumonia  developed  and,  on  December  19,  that  she  had 
gangrene  of  the  lung.  Correspondence  in  January,  1914,  shows  she  was 
severely  prostrated  and  in  March  it  was  reported  that  a  "  tubercular 
process  "  at  the  base  of  the  right  lung  had  developed.  Tubercle  bacilli 
not  found. 

Examination  November  17,  1914:  Right  front,  moderately  dull  per- 
cussion note  at  apex,  with  m.  and  f .  c.  rales  to  2nd  rib ;  marked  impair- 
ment of  resonance  from  upper  border  4th  rib  to  base,  with  coarse  crepi- 
tant rules.  Right  back,  m.  c.  rales  to  3rd  interspace;  moderate  dulness 
below  6th  rib  with  numerous  m.  c.  rales.  Left  front,  impaired  resonance 
down  to  2nd  rib,  with  few  scattered  fine  rales.  Left  back,  few  fine 
rales  at  apex  with  scattered  m.  c.  rales  below  7th  v.  s. 

X-ray:  Definite  densities  at  apices  of  both  lungs  and  rather  uniformly 
hazy  shadows  below  3rd  rib  in  right  lung,  and  the  4th  rib  in  the  left. 
These  shadows  filled  entire  lower  portions  of  the  lungs. 

Sputum  on  admission  averaged  45  grams  per  day.     In  May  and  June, 
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1914,  it  increased  markedly,  reaching  high  peaks  of  530  and  6-^^  grams 
of  purulent  offensive  sputum.  In  July  the  average  was  239  grams  per 
day;  August  222;  September  188;  October  144;  November,  to  beginning 
of  smallpox,  130. 

Her  smallpox  started  November  19,  1914.  She  returned  to  the  sana- 
torium December  24;  her  expectoration  was  scant  (less  than  10  grams  a 
day)  to  January  16,  after  which  she  had  none  up  to  the  time  of  her  dis- 
charge, October  14,  1917.  Sputum,  Gaffky  V  on  admission;  Gaffky  IV 
on  October  31,  last  examination  before  smallpox.  Bacilli  were  never 
found  afterward. 

Complications  during  residence,  before  smallpox,  repeated  hemoptyses 
during  acute  course  of  tuberculosis,  and  an  ischio-rectal  abscess. 

Patient  weighed  46  kgm.  on  admission  and  gained  1300  grams  during 
the  first  two  weeks.  She  then  became  acutely  ill  with  tuberculosis  and 
was  not  weighed  until  after  the  smallpox,  when  she  weighed  48.9  kgm. 
During  the  intervening  months  of  her  critical  illness  it  was  apparent 
that  she  had  lost  a  great  deal  of  weight.  The  condition  became  so  critical 
shortly  before  her  smallpox  that  death  seemed  only  a  matter  of  a  few 
days.     Her  gain  after  the  smallpox  was  rapid,  reaching  64  kgm.  in  June, 

191 5,  which  point  she  maintained  throughout  the  remainder  of  her  resi- 
dence. 

The  medium  and  fine  crepitant  rales  at  the  right  apex  and  fine  rales 
at  left  apex  heard  at  all  examinations  before  the  smallpox,  were  not  heard 
at  any  monthly  examination  after  the  acute  disease.  The  m.  c.  rales 
heard  over  the  right  lower  lobe  persisted  throughout  her  residence ;  those 
over  left  lower  lobe  gradually  cleared  and  were  last  heard  April,   191 5. 

Present  condition :  After  her  formal  discharge  from  the  sanatorium 
in  October,  191 7,  patient  worked  here  for  some  time  as  telephone 
operator.  She  then  took  a  similar  position  in  New  York  City  and  her 
recent  annual  report  shows  that  she  has  been  constantly  well  since  leaving 
here,  has  no  cough  or  expectoration,  maintains  her  weight  well  above 
normal  and  has  been  married  during  the  past  year. 

F.  B. —  Case  No.  81. —  Age  twenty-two.  Earliest  symptoms  of  tuber- 
culosis, August,  1910,  when  he  took  treatment  at  Loomis  Sanatorium. 

Examination  November  17,  1914:  Right,  resonance  impaired  at  apex, 
without  rales.  Posteriorly,  impaired  resonance  to  3rd  v.  s.  without  rales. 
Left,  impairment  of  resonance  at  apex  without  rales.  Posteriorly :  Im- 
paired resonance  at  apex. 

X-ray:  Right,  gave  a  definite  filmy  shadow  filling  circle  of  first  rib. 
Left,  dense  interweaving  striations  running  from  hilum  to  circle  of  first 
rib  and  first  interspace. 

No  complications. 

Patient  had  smallpox  during  latter  November  and  early  December, 
1914.  Examination  January  12,  191 5,  gave  the  same  signs  as  examina- 
tion November  17,  1914,  and  there  was  no  change  from  month  to  month 
thereafter  until  discharged,  July  30,   191 5. 

Sputum  averaged  10  grams  a  day  prior  to  smallpox  and  about  8  grams 
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per  day  after  and  during  remainder  of  residence.  Bacilli  found  before 
and  after  smallpox. 

Patient  readmitted  June  18,  1917.  On  May  11  preceding  he  had  had 
an  hemoptysis  of  about  a  cupful  of  blood. 

Examination  showed  moderately  dense  disease  in  the  upper  fourth  of 
both  lungs,  with  some  contraction  of  right  apex. 

X-ray  showed  considerable  pulling  of  mediastinum  and  trachea  to 
right,  and  definite  beaded,  stringy  shadows  down  to  2nd  rib  on  right  and 
3rd  rib  on  left. 

Tubercle  bacilli   (Gaffky  II)  were  found. 

He  remained  under  treatment  until  November  24,  1917. 

Present  condition :  Patient  reports  that  he  is  as  well  as  when  he  left 
the  sanatorium  and  works  steadily. 

W.  G.  B. —  Case  No.  119. —  Age  thirty-five.  Earliest  definite  history 
of  tuberculosis  August,  1914. 

Admitted  October  16,  1914. 

Examination  October  19,  1914,  showed  possible  impairments  at  both 
apices  without  demonstrable  rales. 

X-ray  showed  filmy,  not  wholly  characteristic,  shadows  in  circles  of  first 
ribs. 

No  complications. 

No  expectoration. 

Gained  steadily  from  admission  to  onset  of  smallpox,  November  23. 
and  continued  his  gain  after  the  acute  infection  at  apparently  the  same 
rate  as  before.  Examinations  made  subsequent  to  smallpox  revealed  no 
changes  in  physical  signs. 

He  was  discharged  April  30,  1915.  Readmitted  to  the  sanatorium 
August  26,  191 5,  because  of  loss  of  12  pounds  in  weight,  without  other 
definite  symptoms.  Remained  in  the  sanatorium  until  September  28, 
19 16.  On  monthly  examinations  during  this  period  rales  were  found  at 
right  apex  on  eight  examinations  and  at  left  apex  on  four.  Pleural 
rubs  were  always  present  at  both  bases.  He  had  slight  mucoid  expector- 
ation at  times.  Bacilli  were  never  demonstrable.  Recovery  was  un- 
eventful. 

Present  condition :  States  that  he  is  not  as  well  as  when  he  left  the 
sanatorium ;  that  he  has  pleurisy  and  has  lost  16  pounds. 

REFERENCE 

I.  Howk  and  Herring,  Am.  Rev.  Tub.,  1919,  iii,  pp.  585-9. 

DISCUSSION  ON  PAPER  BY  DR.  HOWK 
AND  DR.  LAWSON 

Dr.  M.  George  Milan,  St.  Paul,  Minn.:  I  am  very  much  interested 
in  this  paper  of  Dr.  Howk's  upon  smallpox.  I  recently  had  the  pleasure 
and  I  might  also  add  the  trouble  of  taking  care  of  two  cases  of  smallpox 
in  my  former  institution  for  tuberculous  patients,  which  has  a  capacity 
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of  twenty-six  beds.  Smallpox  appeared  there,  but  as  to  its  method  of 
entrance  I  am  still  uncertain.  T  got  in  touch  with  our  state  epidemiologist 
and  endeavored  to  trace  its  source  but  our  efforts  were  unsuccessful. 

These  two  cases  were  in  young  women  seventeen  and  twenty  years  of 
age  respectively.  The  latter  was  a  pulmonary  tuberculosis  case  of  far  ad- 
vanced rating.  She  entered  the  institution  approximately  one  and  one- 
half  years  ago.  For  a  while  the  disease  seemed  progressive  with  the  de- 
velopment of  cavitation,  after  which  came  a  period  towards  convalescence. 
With  the  appearance  of  the  smallpox  which  was  of  the  hemorrhagic  type 
she  became  a  pretty  sick  person,  and  her  acute  course  was  somewhat 
similar,  as  I  remember,  to  the  one  that  Dr.  Howk  showed  on  this  first 
chart.  However  I  do  not  think  she  had  the  favorable  outcome  that  the 
fortunate  case  of  Dr.  Howk's  manifested.  I  have  not  seen  her  for  some 
time  but  I  do  not  believe  she  has  done  well  since,  although  six  months 
previous  to  the  smallpox  she  had  been  doing  extremely  well  and  had 
gained  twenty-five  pounds. 

In  the  institution  there  were  several  far  advanced  cases  of  tuberculosis 
and  the  question  of  vaccination  came  up.  I  wasn't  able  to  find  a  great 
deal  of  literature  on  the  subject  but  I  thought  I  would  vaccinate  only 
the  early  cases,  which  I  did.  When  the  second  case  of  smallpox  de- 
veloped I  decided  to  vaccinate  everybody  and  I  can  truthfully  say  that, 
as  far  as  I  could  see.  there  were  absolutely  no  manifest  bad  effects  from 
the  vaccination  of  the  tuberculous  patients.  One  of  them  was  a  com- 
paratively recent  hemorrhage  case  but  still  I  vaccinated  him. 
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Minneapolis 

In  1846  as  Dreyer  points  out  in  his  masterful  article,  John  Hutchinson 
made  use  of  the  study  of  the  vital  capacity  of  the  lungs  as  an  aid  in  the 
diagnosis  of  pulmonary  diseases  especially  tuberculosis.  He  demonstrated 
that  cases  of  pulmonary  tuberculosis  showed  a  definite  lowered  vital 
capacity.  Although  Hutchinson's  observations  were  accurate  some  of  his 
conclusions  were  erroneous  as  proved  later  by  Dreyer. 

The  studies  of  Dreyer  were  stimulated  further  during  the  recent  war 
when  the  vital  capacity  measurement  was  a  decisive  factor  in  the  selec- 
tion and  rejection  of  candidates  for  the  British  Flying  Service  as  well 
as  the  grading  of  flying  officers  for  different  types  of  service.  Stand- 
ards were  determined  simply  as  a  result  of  the  vital  capacity  measure- 
ment on  a  number  of  successful  pilots  regardless  of  the  size  of  the  man. 

These  observations  enabled  Dreyer  "  to  establish  definite  relationships 
between  vital  capacity  and  body  surface,  body  weight,  stem  length  and 
chest  measurement."  In  order  of  importance  he  showed  that  the  rela- 
tions are  as  follows. 

Vital  capacity  is  a  function  of  the  weight  and  may  be  expressed  in  the 
Weight-^                           W° 
formula =  K^  or ==  Kj,  where 

Vital  Capacity  V.  C. 

\    ■    — 

W  =  net  body  weight  in  grams, 
V.  C.  =  Vital  capacity  in  cubic  centimeters, 
n  =  approximately  %  (more  accurately  .72), 
K  =  Constant. 

W° 
And  since  ==  K2  where  S  represents  the  body  surface,  "it  follows 

S 
that  the  vital  capacity  is  a  simple  function  of  the  body  surface,  i.  e., 
the  smaller  and  lighter  person  with  his  relatively  larger  surface  has  a 
greater  vital  capacity  per  unit  of  body  weight  than  the  larger  one."  The 
relation  of  the  other  measurements  such  as  stem  length  or  approximately 
the  sitting  height,  and  chest  circumference  to  vital  capacity  are  shown  in 
his  three  simple  formulas. 

==  K3  where  L  =  stem  length  and  n  =  2. 

V.    C 

247 
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Ch" 


V.  c. 

LXCh 
V.    C. 


K4  where  Ch  =  chest  circumference  and  n:^2. 


K. 


The  author  j^roved  these  relationships  and  the  fixing  of  standards  by 
the  observations  of  John  Hutchinson,  as  well  as  his  own  on  "  sixteen 
men  and  boys  carefully  selected  on  account  of  their  physical  fitness  and 
covering  as  widely  different  a  range  in  weight,  height,  etc.,  as  pos- 
sible." Later  he  made  a  careful  study  of  measurements  on  a  definite 
class  of  fourteen  Oxford  undergraduates  and  also  applied  the  formulas 
to  Schuster's  extensive  series  of  measurements  of  vital  capacity  on  959 
Oxford  undergraduates,  finding  their  results  absolutely  identical.  His 
final  values  are 

\V-72  L2  Ch^ 

0.69;     =1.9;     ^1.82 


V.  C.  V.  C.  V.  C. 

Since,  as  Dreyer  points  out,  the  vital  capacity  varies  considerably  in 
different  classes,  mode  of  living,  and  during  the  war  was  influenced  by 
the  strain  on  flying  men  (continued  high  flying  results  in  a  temporary  de- 
creased vital  capacity)  it  is  likely  to  vary  with  fatigue.  This  being  so.  it 
probably  is  true  that  certain  diseased  conditions  especially  those  of  respira- 
tion and  circulation  would  lead  to  a  distinct  decrease  in  vital  capacity 
measurements.  Thus  by  means  of  a  few  fairly  accurate  standards  ar- 
rived at  so  far  he  studied  the  effect  of  pulmonary  tuberculosis  on  the 
vital  capacity  of  about  150  tuberculous  patients  at  Brompton  Hospital. 
His  results  are  very  promising  and  to  quote  Dreyer's  own  words  he  has 
"  been  able,  without  seeing  the  cases  or  knowing  anything  about  the 
diagnosis,  but  simply  from  measurements  (recorded  and  sent  to  me  by  Dr. 
Burrell)  of  the  vital  capacity  and  the  various  body  measurements  men- 
tioned above  and  by  subsequent  calculation,  to  classify  these  persons  as 
normal  individuals,  or  as  examples  of  mild,  of  moderate,  or  of  severe 
pulmonary  tuberculosis,  in  practically  absolute  agreement,  as  afterward 
appeared,  with  the  clinical  diagnosis  and  classification  made  at  the  time  at 
the  Brompton  Hospital." 

Our  observations  consist  of  the  vital  capacity  together  with  the  stem 
length  or  sitting  height  and  chest  circumference  taken  at  the  same  time 
of  174  patients,  117  being  cases  of  diseases  of  the  respiratory  tract.  90 
of  whom  are  definitely  classified  tuberculous  ones,  the  majority  being  per- 
sonaly  known  sanatorium  cases  under  close  observation  and  confirmed  by 
stereoroentgenograms  where  the  classification  or  diagnosis  was  doubt- 
ful. 

Xo  effort  was  made  beforehand  to  group  the  cases  or  classify  them 
according  to  the  stage  of  the  disease.     All  measures  are  expressed  in 
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the  metric  system  unless  otherwise  stated.  The  weight  is  net  without 
clothing,  and  the  scales  the  modem  physician's  balance  type. 

The  sitting  height  as  the  patient  sat  on  a  chair  with  a  board  protruding 
backward  on  the  seat,  was  taken  instead  of  the  stem  length  as  reckoned 
by  Drever.  The  latter's  method  was  to  have  the  patient  place  the  hands 
on  the  floor  or  board  close  to  the  body  and  drawing  up  the  knees  to 
raise  himself  for  a  moment  and  press  the  os  sacrum  as  closely  as  pos- 
sible against  the  scale.  The  latter  method  gives  a  more  constant 
measurement  of  stem  length  but  since  he  and  Ainlee  Walker  have  shown 
the  measurement  by  the  former  method  to  be  about  3  per  cent,  greater, 
our  measurements  for  stem  length  have  been  reduced  by  3  per  cent. 
This  was  found  to  be  more  practicable  among  the  class  of  patients  with 
whom  we  worked. 

The  circumference  was  measured  by  a  steel  tape  measure  placed 
directly  on  the  skin  around  the  chest  about  the  level  of  the  nipple  line  in 
males  and  at  the  greatest  circumference  in  females.  This  measure- 
ment was  taken  with  the  patient's  arms  hanging  loosely  down  at  the  sides, 
muscles  relaxed  and  while  breathing  normally.  Expansion  measurements 
proved  of  no  value. 

Most  of  the  vital  capacity  observations  were  made  in  the  forenoon 
long  enough  after  breakfast  so  that  a  full  stomach  and  the  process  of 
digestion  would  probably  not  influence  the  readings.  Experiments  of 
filling  the  stomach  with  malted  milk,  soups,  etc.,  and  comparing  the 
readings  after  the  ingestion  of  heavy  meals  showed  that  the  latter  had 
little  or  no  influence  over  the  vital  capacity  readings,  at  least  not  suffi- 
cient to  rule  out  the  practical  value  of  the  spirometer  readings  any  more 
than  the  blood-pressure  readings  in  a  case  of  hypertension  after  eating. 
However  it  is  best  to  make  the  observations  at  a  uniform  time  and  at  least 
an  hour  after  taking  food.  For  the  measurement  of  vital  capacity  a 
spirometer  of  the  plain  water  type  was  used  at  first  but  after  comparing 
readings  with  the  dry  type  the  latter  was  preferred  as  it  oflfered  a 
minimum  resistance  to  the  expiration.  Our  spirometer  was  tested  fre- 
quently by  an  expert  of  a  local  gas  company  using  delicate  gasometers  and 
was  found  to  vary  not  more  than  5  per  cent,  at  any  time.  Spirometers 
will  have  to  be  improved  and  it  is  hoped  that  they  will  be  perfected  to  a 
degree  that  the  sphygmomanometer  is  to-day,  when  more  accurate  con- 
stants can  be  arrived  at.  But  any  constant  may  be  determined  for  a  given 
spirometer  by  making  vital  capacity  observations  on  six  or  a  dozen  normal 
individuals  and  using  the  constant  determined  as  the  norm  for  that  spirom- 
eter. A  sliding  scale  is  being  made  that  will  show  the  constants  for  given 
weights,  vital  capacities,  etc.,  and  will  simplify  the  mathematical  calcula- 
tions to  a  degree.     This  will  be  published  later. 

We  wish  to  lay  great  emphasis  on  the  value  of  carefully  instructing 
the  patient  how  to  use  the  spirometer.  Frequently  it  was  necessary 
to  illustrate  what  was  wanted  and  to  have  the  patient  make  several  at- 
tempts before  a  reading  was  obtained  that  more  nearly  represented  the 
greatest  amount  of  air  that  could  be  expelled  by  the  greatest  possible 
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expiration  after  taking  the  greatest  possible  inspiration.  The  patient 
was  not  allowed  to  observ^e  the  spirometer  readings  as  it  affected  the  re- 
sults. After  they  became  accustomed  to  our  visits  and  learned  what 
was  required  we  checked  up  our  former  vital  capacity  readings  by  making 
a  complete  new  set  so  that  we  feel  that  our  results  are  as  constant  as 
any  practical  observations  which  could  be  made.  The  highest  vital 
capacity  blown  was  the  one  recorded. 

The  question  naturally  arises  if  such  a  procedure  is  harmful  to  a  tuber- 
culous patient.  In  our  experience  there  were  no  injurious  effects.  Be- 
fore taking  up  the  work  this  question  was  asked  Professor  Dreyer  also 
and  he  said  that  he  knew  of  no  harmful  results.  No  measurements  were 
taken  of  patients  subject  to  hemorrhages  or  after  recent  hemoptysis.  The 
average  tuberculous  patient  daily  goes  through  experiences  such  as  de- 


TABLE  I 


No.  of 
Cases 

Ki 

K, 

K, 

Stage  I        Symptoms   a 

13 

.88 

2.22 

2.18 

Symptoms  b 

7 

1.09 

2.64 

2.85 

Totals    

20 

•95 

2.34 

2^39 

Stage  II       Symptoms  a 

7 

1.12 

3^1 

2.92 

Symptoms    b 

10 

1-33 

3-59 

3^44 

Symptoms    c 

5 

1.08 

3.78 

4.06 

Totals    

22 

1.2 

3^48 

341 

Stage  III     Symptoms  a 

12 

1-53 

4.29 

4.49 

Symptoms   b 

18 

1.8 

4^5 

4-34 

Symptoms    c 

ID 

1.88 

5-46 

4.92 

Totals 

40 

1.84 

4^7 

4^54 

Arrested     

8 

.83 

1.96 

2  08 

Chronic  Bronchitis   

14 

•94 

2.25 

2-54 

Bronchial  Asthma  

6 

MS 

2.8 

3-34 

Bronchiectasis     

4 

■95 

2.42 

2.41 

Pulmonary    Abscess 

I 

^55 

5-19 

3-97 

Lobar   Pneumonia    (Convalescents) 

2 

I. OS 

2.58 

2.67 

Glandular  Tuberculosis  

2 

.72 

1.82 

1.9 

Pott's   Disease    

3 

^•35 

3-36 

4.06 
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fecation  or  coughing  where  the  intrapulmonary  pressure  is  raised  prob- 
ably just  as  high.  At  any  rate  it  is  highly  improbable  that  if  the  exist- 
ing pathology  was  so  precarious  as  to  result  in  harm  after  a  forced 
expiration  the  tissues  would  not  sustain  life  for  a  much  greater  period. 

Table  I  includes  details  of  the  174  patients  regarding  weight,  stem 
length,  chest  circumference  and  vital  capacity. 

A  closer  analysis  of  the  tables  is  very  interesting.  It  will  be  observed 
that  our  constants  are  practically  identical  with  those  of  Dreyer  for  the 
normal  healthy  individual.  Although  occupation,  mode  of  living  and 
the  different  classes  influence  the  vital  capacity,  the  patients  in  our  study 
represented  many  occupations  and  different  classes  so  that  the  constants 
are  a  fairly  accurate  average. 

From  these  observations  it  would  appear  that  pulmonary  tuberculosis 
has  a  definite  influence  upon  the  vital  capacity  and  that  the  latter  de- 
creases in  relation  to  the  body  weight  as  the  disease  progresses,  being 
in  direct  proportion  to  the  amount  of  disease  present.  The  reverse  is 
also  true,  that  as  the  lung  heals  and  the  patient's  condition  improves 
there  is  an  increase  in  the  vital  capacity.  In  other  words  the  vital  capacity 
in  its  relation  to  body  weight  is  an  absolute  measure  of  a  person's  physi- 
cal fitness. 

Constants  representing  arrested  cases  very  nearly  approach  the  normal 
standards  which  fact  increases  the  value  of  the  readings  of  those  with 
active  disease  and  it  may  be  proved  by  active  follow-up  work  that  the 
vital  capacity  of  the  latter  is  an  indicator  of  slight  variation  in  the 
patient's  condition  before  there  is  a  noticeable  change  in  his  symptoms 
and  signs.  If  so,  periodic  vital  capacity  readings  when  the  patients  are 
weighed  would  be  the  simplest  method  known  of  determining  changes  in 
the  pulmonary  condition. 

Following  the  first  readings  as  reported  in  Table  I  measurements  of 
24  definitely  tuberculous  sanatorium  patients  were  made  after  a  period 
of  from  three  to  six  months  and  results  compared.  Of  the  nine  cases 
whose  physical  signs  caused  them  to  be  reported  in  ivorse  condition  eight 
showed  all  three  constants  indicating  progressive  disease  while  readings 
for  the  ninth  would  suggest  stationary  or  slight  improvement.  Of  the 
eight  cases  whose  clinical  reports  were  disease  stationary  the  vital  capaci- 
ties blown  in  every  instance  indicated  a  slightly  worse  condition.  Of 
the  seven  cases  whose  reports  were  condition  improved  the  measures  of 
only  two  confirmed  such  report  and  five  showed  constants  pointing  toward 
a  stationary  condition  or  sHghtly  progressive  disease.  To  be  of  value 
such  studies  must  cover  a  longer  period  of  time  and  a  later  report  on 
this  group  will  prove  if  these  second  readings  were  a  true  index  of  the 
physical  signs. 

A  study  of  the  symptoms  in  connection  with  the  lobe  involvement 
has  made  it  possible  to  divide  the  disease  according  to  the  vital  capacity 
in  at  least  six  stages  and  is  a  fair  index  of  the  amount  of  disease  present. 
It  is  obvious  that  group  studies  of  definite  tuberculous  patients  are  not 
as  satisfactory  as  studying  the  individual  case  because  the  physical  signs 
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and  symptoms  may  vary  considerably  in  the  same  classified  stage.  In 
no  instance  was  a  patient  with  pulmonary  tuberculosis  able  to  blow  the 
normal  vital  capacity,  making  a  normal  reading  of  value  in  differential 
diagnosis.  As  with  any  simple  method  or  test  its  value  as  an  aid  in 
diagnosis  depends  upon  its  correlation  with  the  history,  symptoms  and 
physical  findings  of  the  particular  case. 

It  is  of  interest  to  note  that  the  average  constants  of  eight  successful 
artificial  pneumothorax  cases  practically  coincide  with  the  indices  for  the 
"  far  advanced,  symptom  a "  classification  and  they  are  slightly  more 
than  twice  as  high  as  those  of  a  normal  individual. 

The  few  observations  on  the  non-tuberculous  diseases  of  the  respiratory 
tract  as  well  as  those  of  circulation  and  metabolism,  some  of  which  are 
presented  in  the  table,  show  that  all  influence  the  vital  capacity.  A  few 
cases  of  glandular  and  bone  tuberculosis  are  tabulated  also. 

It  was  thought  it  might  be  of  interest  to  present  in  a  graphic  table 
the  course  of  one  of  the  lobar  pneumonia  cases.  It  is  that  of  a  boy 
nine  years  old  who  had  increased  consolidation  on  the  ninth  day  and  then 
rapidly  cleared  up.  The  progress  of  the  disease  is  definitely  shown  by 
the  vital  capacity  constants,  the  lower  curve  being  K^  and  the  upper  K3 
and  K4  which  are  practically  the  same. 

It  appears  that  the  careful  study  of  the  vital  capacity  in  its  proper  re- 
lationship to  other  body  measurements  will  give  important  information 
in  the  diagnosis  of  pulmonary  diseases  especially  tuberculosis.  It  will 
aid  in  the  accurate  classification  of  the  cases,  in  determining  the  progress 
of  the  disease  and  the  influence  of  treatment.  It  is  a  simple  and  harmless 
method  of  determining  a  patient's  actual  physical  fitness  or  Hmitations. 
We  may  have  sacrificed  clearness  in  the  presentation  of  our  observations 
to  the  details  of  mathematical  facts  but  the  object  of  the  paper  has  been 
to  confirm  Dreyer's  researches  as  well  as  to  stimulate  an  interest  in  a  more 
accurate  interpretation  of  simple  available  clinical  data  in  the  study  of 
tuberculosis. 
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ELIMINATION  OF  TUBERCULOSIS 
FROM  THE  ARMY 

By  Ralph  C.  Matson,  M.D.* 

Portland,  Ore. 

The  end  of  the  war  leads  necessarily  to  a  contemplation  of  the  appli- 
cation in  civil  life  of  some  of  the  lessons  learned  during  the  war,  and 
in  this  connection  the  utilization  of  the  principles  formulated  by  Col. 
George  E.  Bushnell,  of  the  Surgeon  General's  Office,  for  the  elimination  of 
tuberculosis  from  the  Army,  is  well  worth  a  serious  consideration. 

On  account  of  the  report  authorized  by  Professor  Landouzy,  one  of 
France's  most  prominent  physicians,  that  86,000  French  soldiers  were  dis- 
charged the  first  year  of  the  war  on  account  of  tuberculosis,  it  was  justly 
assumed  that  the  situation  was  indeed  serious  and  that  warfare  exerted 
a  very  disastrous  influence  upon  the  development  and  spread  of  pulmonary 
tuberculosis.  Accordingly,  laymen  and  physicians  expressed  themselves 
that  the  slightest  indication  of  the  presence  of  tuberculosis  or  its  pre- 
existence  was  sufficient  basis  for  rejection  of  registrants  or  discharge  of 
our  soldiers  from  military  service. 

Apprehension  was  felt  at  the  time  we  entered  the  war  by  not  only 
the  National  Tuberculosis  Association,  but  also  by  the  Surgeon  General's 
Office,  that  we  should  find  our  combatant  forces  menaced  by  the  tubercle 
bacillus.  Accordingly,  the  Surgeon  General  decided  that  the  entire  Army, 
if  possible,  should  be  examined  for  tuberculosis  by  specially  trained  physi- 
cians, as  it  was  an  even  more  vital  issue  with  us  than  with  the  French 
and  British,  on  account  of  our  long  lines  of  communication,  shortage  of 
transport,  and  difficulty  of  hospitalization.  To  have  the  added  handicap 
of  large  numbers  of  tuberculosis  cases  would  not  only  materially  reduce 
the  fighting  effectiveness  of  our  Army,  but  would  fill  beds  that  should  take 
care  of  the  inevitable  percentage  of  sick  and  wounded. 

The  occurrence  of  any  surplus  of  tuberculosis  among  the  French  and 
British  troops  was  excused  on  the  grounds  that  these  were  mobilized 
quickly  and  that  existing  extenuating  circumstances  made  examination 
impossible,  but  the  laymen  assumed  we  had  no  excuse.  Granting  we  were 
forewarned,  it  must  be  remembered  that  we  also  mobilized  quickly, 
especially  the  second  draft.  At  that  time  the  German  i\rmies  were 
smashing  their  way  on  to  Paris,  and  the  machinery  of  mobilization  and 
training  in  this  country  was  working  to  its  utmost  to  send  soldiers  to  the 
aid  of  our  Allies  at  the  earliest  possible  moment,  registrants  were  pour- 
ing into  camps  in  great  numbers,  and  the  time  allowed  for  examination 
was  too  short. 

*  Major,  M.  C,  U.  S.  Army.  Chief  of  Medical  Service,  U.  S.  A.  General  Hospital 
No.  21,  Denver,  Colorado. 
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At  Camp  Lewis,  for  instance,  increments  aproximating  15,000  men 
arrived  about  the  first  of  each  month.  These  men  were  examined  at  the 
rate  of  1500  a  day,  and  the  examination  completed  within  twenty-four 
hours,  and  the  men  assigned  to  organizations  or  rejected  and  sent  home 
to  make  room  for  others.  Decisions  to  accept  or  reject  had  to  be  made 
at  once.  There  were  no  faciHties  for  extending  observation.  Further- 
more, there  was  a  scarcity  of  competent  trained  examiners,  and  the  neces- 
sity for  examinations  being  made  rapidly  in  surroundings  decidedly  un- 
favorable for  auscultation  and  percussion  made  it  obvious  that  all  that 
could  be  reasonably  expected  was  the  detection  and  rejection  of  manifest 
cases  of  pulmonary  tuberculosis.  Moreover,  the  diagnosis  of  tuberculosis 
at  military  camps  was  exceedingly  difficult  because  of  the  enormous 
numbers  of  acute  respiratory  infections  due  to  hemolytic  streptococcus 
which  in  many  instances  invaded  the  peri-bronchial  tissues,  producing  an 
interstitial  broncho-pneumonia.  Added  to  this,  there  were  still  other 
difficulties  encountered  in  military  examinations  which  did  not  exist  in 
civil  practice.  There  were  the  statements  of  men  as  to  symptoms  which 
could  not  be  accepted  at  anything  like  their  appraised  value  in  civil 
practice,  but  required  the  support  of  objective  evidence,  because,  where 
one  man  through  patriotic  motives  misrepresented  the  truth  regarding 
his  physical  condition  to  get  in,  another  of  the  slacker  type  would  de- 
liberately lie  to  get  out  of  the  service,  while  still  others,  seeking  en- 
listment, concealed  symptoms  hoping  to  obtain  treatment  or  compensa- 
tion. Many  claimed  they  were  tuberculous,  and  supported  their  claims 
by  letters  from  physicians.  Hundreds  of  these  letters  were  brought 
to  Camp  Lewis  by  registrants  from  the  Southwestern   states. 

Moreover,  there  was  not  only  the  responsibility  that  obtains  in  civil 
practice  of  deciding  what  was  best  for  the  individual,  but  a  national  crisis 
existed,  and  we  had  also  a  responsibility  to  the  country.  It  was  im- 
portant to  secure  soldiers,  and  while  we  had  enormous  man  power,  we 
had  no  right  to  waste  it  by  permitting  men  with  questionable  signs  of 
tuberculosis,  in  the  way  of  slight  or  questionable  deviations  from  the 
normal,  to  escape  service.  It  was  therefore  necessary  that  conclusions 
as  to  the  existence  or  non-existence  of  tuberculosis  be  based  on  carefully 
weighed  evidence. 

In  spite  of  these  difficulties,  very  definite  plans  formulated  by  Colonel 
Bushnell  were  under  way  witliin  two  months  after  the  declaration  of  war. 
Colonel  Bushnell  outlined  the  principles  and  standardized  the  methods 
and  indications  which  were  to  govern  in  deciding  as  to  the  existence 
of  pulmonary  tuberculosis  in  a  form  incapacitating  for  military  service. 
These  principles  were  outlined  in  a  somewhat  radical  way  perhaps,  and 
issued  in  the  form  of  a  War  Department  Circular  (Circular  20),  which 
naturally  aroused  some  opposition  among  the  tuberculosis  specialists  of 
the  country.  However,  this  was  rather  to  be  expected,  for,  naturally, 
concrete  statements  regarding  what  was  and  what  was  not  tuberculosis, 
of  a  character  rendering  the  individual  unfit  for  military  service,  was  a 
new  problem  with  which  none,  with  the  exception  of  Colonel  Bushnell, 
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had  had  practical  experience ;  and  controversy  was  inevitable,  because  it 
contemplated  accepting  for  service  those  with  arrested  or  healed  lesions 
of  minimum  extent  and  in  good  physical  condition,  contrary  to  the  gen- 
erally accepted  idea  that  an  individual  who  had  even  a  history  of  tuber- 
culosis should  not  render  military  service. 

Time  permits  only  the  briefest  reference  to  some  of  the  more  im- 
portant principles  outlined  by  Colonel  Bushnell.  He  maintained  that 
the  first  tuberculous  focus  accessible  to  physical  examination  is  not  the 
initial  focus  of  the  disease,  in  other  words,  he  revived  the  teachings  of 
Laennec  and  held  that  physical  examination  does  not  reveal  the  existence 
of  an  incipient  focus  of  active  tuberculosis  before  the  advent  of  rales, 
and  that  many  of  the  generally  accepted  signs  of  recent  or  incipient 
disease,  such  as  broncho-vesicular  breathing  or  roughened  inspiration 
with  prolonged  explication,  combined  with  impairment  of  percussion 
resonance  over  the  upper  part  of  the  upper  lobe  of  a  lung,  in  the  absence 
of  rales,  is  evidence  of  an  old  or  obsolete  lesion  rather  than  an  incipient 
or  recent  one,  as  these  signs  are  due  to  induration  of  lung  tissue ;  and 
induration  caused  by  acute  inflammation  is  relatively  rare  in  pulmonary 
tuberculosis  of  a  type  likely  to  be  present  in  registrants  reporting  to  a 
camp  for  examination,  as  the  process  is  not  generally  met  with  in  an 
ambulant  adult  in  apparently  good  health,  and  when  it  does  occur,  the 
individual  is  manifestly  ill. 

Colonel  Bushnell  also  pointed  out  that  most  of  the  above  types  of 
lesions  are  old  lesions,  and  possibly  abortive  types  of  tuberculosis  de- 
scribed by  Bard,  and  that  manifest  tuberculosis  of  the  cortex  of  the  lung, 
which  clinicians  are  accustomed  to  call  an  early  lesion,  is  a  relatively 
late  development. 

This  view  is  supported  by  Piery,  who  states  (quoted  by  Bushnell)  ; 
"  The  error  of  thirty  years  has  been  to  attribute  to  an  incipient  lesion 
what  really  proceeds  from  an  old  attenuated  or  abortive  tuberculosis,  and 
from  this  error  have  sprung  eminently  disastrous  results  in  the  field  of 
practical  medicine."  Laennec,  the  father  of  modern  diagnosis,  taught 
that  discrete  tubercles  in  the  healthy  lung  tissue  could  not  be  recognized 
until  the  occurrence  of  rales.  Grancher  and  his  followers,  however, 
taught  that  changes  in  breathing  became  apparent  before  the  focus  soft- 
ened. The  Laennec  view,  however,  as  Colonel  Bushnell  points  out,  is 
supported  by  the  post-mortem  evidence  that  early  miliary  tubercles  can- 
not be  detected  by  physical  signs,  and  that  the  size  of  the  tuberculous 
focus  found  at  autopsy  is  much  greater  than  determined  during  life  by 
physical  diagnostic  methods.  Furthermore,  autopsy  shows  that  recent 
extensions  from  old  lesions  escape  detection  by  clinical  methods ;  there- 
fore, it  is  not  reasonable  to  expect  that  incipient  circumscribed  foci  in  the 
apex  would  be  detected  by  auscultation  and  percussion  before  rales  made 
their  appearance,  because  if  auscultation  cannot  detect  foci  of  miliary 
tubercles  or  recent  fresh  extensions  of  chronic  tuberculosis  before  rales 
develop,  there  is  no  reason  why  it  should  be  expected  to  detect  scattered  or 
minute  foci  of  apical  tuberculosis. 
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Colonel  Bushnell  insisted  upon  proper  interpretation  of  the  significance 
of  rales,  which  he  divided  into  those  of  acute  inflammatory  processes,  the 
crepitant  and  subcrepitant,  and  those  of  chronic  inflammatory  processes, 
which  he  termed  "  intermediate  "  rales,  because  they  have  no  fixed  place 
of  origin,  no  fixed  size,  and  are  not  connected  with  any  definite  period 
of  respiration.  These  latter  are  the  rales  associated  with  chronic  in- 
flammatory processes  of  manifest  pulmonary  tuberculosis.  Colonel  Bush- 
nell maintained  that  the  only  trustworthy  sign  of  activity  was  the  pres- 
ence of  persistent  moist  rales. 

There  has  been  a  constant  effort  on  the  part  of  clinicians  to  devise  new 
methods  of  early  diagnosis,  assuming  that  the  earlier  the  diagnosis,  the 
greater  the  percentage  of  cures,  and  because  of  the  difficulty  of  diagnosis 
of  early  tuberculosis  innumerable  ultra-refined  methods  of  percussion 
have  been  brought  out,  largely  through  proteges  of  the  Grancher  school. 
However,  the  physiological  range  of  normal  disparities  is  so  great  that  one 
should  not  and  cannot  expect  auscultation  or  percussion  to  furnish  posi- 
tive evidence  regarding  questionable  deviations  from  the  physiological, 
bordering  on  pathological  changes. 

Undoubtedly,  active  tuberculosis  is  often  diagnosed  when  no  clinical 
tuberculosis  exists ;  and  old,  spontaneously  healed  and  arrested  foci  are 
mistaken  for  incipient  lesions,  subjecting  patients  to  unnecessary  treat- 
ment, which  often  can  be  ill  afforded,  and  what  is  of  more  moment,  the 
real  disease  being  overlooked.  This  not  only  obtains  in  civil  practice, 
but  in  military  service  also,  as  an  enormous  percentage  of  the  cases, 
diagnosed  tuberculosis  and  sent  to  the  Army  tuberculosis  hospitals  from 
base  hospital  and  camps,  were  found  to  be  incorrectly  diagnosed.  The 
mistakes  comprised  overlooked  focal  infections,  syphilis,  hyperthyroidism, 
acute  respiratory  infections  of  the  streptoccis  type,  pernicious  anemia, 
carcinoma,  sarcoma,  lung  abscess,  bronchiectasis,  foreign  bodies  in  lungs, 
etc.  Thus,  hospitals  and  sanatoria  have  been  filled  needlessly,  and 
statistics  as  to  the  curability  of  tuberculosis  and  methods  of  treatment 
vitiated ;  and  in  military  service  this  is  even  more  vital,  because  men 
qualified  for  service  are  excluded.  According  to  Major  Rist,  of  the 
French  Army, .  subsequent  histories  of  the  86,000  discharged  French 
soldiers,  referred  to  above,  showed  that  less  than  20  per  cent,  were  ulti- 
mately determined  to  be  tuberculous.  The  services  of  these  soldiers  were 
lost  to  France  at  a  time  when  she  needed  men  badly.  Furthermore,  in 
this  country  during  mobilization,  the  discharge  of  soldiers,  thought  by 
careless  examiners  to  be  suffering  from  tuberculosis,  was  delayed,  and 
they  were  held  for  unnecessary  treatment,  as  War  Department  orders 
prohibited  demobilization  of  tuberculous  soldiers,  and  all  had  to  be  sent  to 
Army  tuberculosis  hospitals  for  treatment. 

Aside  from  the  economic  cost  to  the  country  of  these  mistakes  in  civil 
practice,  we  must  consider  the  cost  of  such  mistakes  to  the  United  States 
Government,  when  it  is  estimated  that  the  cost  is  about  $5000  for  every 
soldier  returned  as  tuberculous  from  overseas,  and  $1000  for  every 
soldier  who  broke  down  in  this  country. 
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Mistakes  in  diagnosis  are  commonly  based  upon  misinterpretation  of 
x-ray  findings.  The  x-ray  cannot  detect  fresh  tubercles  in  the  lungs 
when  discrete,  and  it  should  be  appreciated  that  careful  physical  examina- 
tion generally  predicts  the  roentgenological  findings,  except  in  deep  peri- 
bronchial types  of  tuberculosis.  The  roentgenological  findings  alone  are 
of  little  value  unless  interpreted  by  one  having  a  knowledge  not  only 
of  roentgenology,  but  also  of  tuberculosis  from  a  clinical  and  pathological 
standpoint.  As  compared  with  the  physical  examination,  the  roentgeno- 
logical examination,  even  when  done  by  an  expert,  occupies  a  place  of 
secondary  importance  in  the  diagnosis  of  tuberculosis  of  clinical  signifi- 
cance. 

Of  570  second  draft  men  at  Camp  Lewis  rejected  with  clinically  evident 
tuberculosis,  the  roentgenologists  recognized  54  per  cent,  as  positive 
tuberculous.  In  another  group  of  343  men  who  the  roentgenologist 
stated  were  unqualifiedly  tuberculous  and  should  be  rejected  on  x-ray 
findings  alone,  irrespective  of  physical  findings,  only  315  were  rejected 
after  physical  examination.  The  remaining  28  were  considered  either 
non-tuberculous,  or  to  have  obsolete  lesions,  and  were  accepted  for  serv- 
ice. We  have  been  able  to  follow  these  men  through  their  military 
career,  and  none  have  developed  tuberculosis.  Among  another  group  of 
1500  cases  whom  the  roentgenologist  diagnosed  as  very  suspicious  of  tuber- 
culosis, physical  examination  revealed  only  128  cases  of  tuberculosis. 
which  were  rejected.  No  case  of  tuberculosis  developed  among  the  re- 
maining 1372  who  were  accepted  for  service. 

Before  presenting  the  results  of  the  examination  of  174,212  men  in 
military  service,  and  a  study  of  3000  clinical  records  at  U.  S.  Army 
General  Hospial  No.  21,  permit  me  to  refer  to  the  organization  and  plan 
of  examination  used. 

The  organization  and  plan  of  examination  employed  at  Camp  Lewis  has 
already  been  described  by  the  writer.^  -  The  plan  was  the  outcome  of 
observations  by  Major  Ray  W.  Matson  in  the  examination  of  the  com- 
mand for  tuberculosis  at  Vancouver  Barracks,  Washingon,  August,  1917. 
During  the  course  of  these  examinations  it  became  apparent  that,  in  the 
absence  of  specially  trained  tuberculosis  examiners,  some  plan  would 
have  to  be  worked  out  which  would  bring  masked  forms  of  tuberculosis 
and  those  with  minimum  physical  findings  to  the  attention  of  the  Presi- 
dent of  the  Board.  Accordingly,  an  informal  history  was  devised  and 
adopted  for  the  work  at  Camp  Lewis  and  carried  out  under  my  direc- 
tion (Form  I,  Camp  Lewis  Board). 

The  Camp  Lewis  Tuberculosis  Examination  Board  for  the  second 
draft  was  organized  to  examine  1500  men  daily  and  comprised  twenty 
preliminar}'  (ten  inexperienced)  and  two  experienced  examiners,  who 
acted  as  refer  examiners  (the  President  of  the  Board  and  his  assistant). 

In  selecting  preliminary  examiners,  an  effort  was  made  to  get  officers 
who  were  especially  interested  in  the  subject,  the  idea  being  to  give  a 
considerable  number  of  medical  officers  service  on  the  board  so  that  or- 
ganizations going  overseas  would  have  at  least  one  medical  officer  with 


26o  ELIMINATION    OF   TUBERCULOSIS   FROM    THE   ARMY 

some  special  knowledge  of  the  diagnosis  of  tuberculosis.  Therefore, 
fully  half  the  personnel  of  the  board  was  constantly  changing  on  account 
of  temporary  assignments  during  the  incoming  draft  increments.  The 
other  half  constituted  a  permanent  board  and  was  made  up  of  officers 
who,  during  their  temporary  assignment,  exhibited  special  talent.  Each 
permanent  member  took  a  temporarily  assigned  ofKicer  under  his  super- 
vision. 

The  preliminary  examiners  were  instructed  to  interrogate  each  man 
verbally  regarding  family  history,  past  and  present,  history  along  the 
lines  indicated  in  Circular  B  of  the  Camp  Lewis  Board,  and  according 
to  the  informal  history  form  (Form  i  of  the  Camp  Lewis  Board).  The 
physical  examination  was  then  made  as  suggested  in  Circular  A  of  the 
Camp  Lewis  Board  and  Circular  20,  S.  G.  O.,  following  the  principles 
so  masterfully  outlined  by  Col.  George  E.  Bushnell.  If  the  preliminary 
examiner  had  reasons  to  suspect  tuberculosis,  either  from  the  man's 
family  history,  past  history,  or  the  results  of  the  physical  examination, 
he  was  required  to  initiate  the  blank  history  Form  i,  send  the  man  in  for 
fluoroscopic  examination  and  to  the  refer  examiner  for  opinion  and  dis- 
position. In  any  event,  this  procedure  was  carried  out  in  cases  present- 
ing any  of  the  following  circumstances : 

A.  History  of  prolonged  contact  with,  or  death  in  the  family  from, 
tuberculosis. 

B.  Inability  to  work  because  of  ill  health. 

C.  Well-defined  history  of  previous  pleurisy,  pneumonia,  frequent  or 
protracted  colds,  typhoid  fever  or  any  other  past  illness,  or  prolonged 
cough  accompanied  by  expectoration,  hemorrhage  from  the  lungs  or  ex- 
pectoration of  bloody  sputum,  loss  of  weight  or  strength,  night  sweats, 
fatigue,  etc.  (A  sputum  examination  was  carried  out  in  every  case  in 
which  cough  or  expectoration  was  asserted,  or  rales  of  any  description 
were  heard  on  auscultation,  except  marginal  rales.) 

D.  Existing  cervical  adenitis,  tuberculosis  of  the  bones  or  joints,  or 
rectal  fistula. 

E.  Asthenia  and  all  cases  in  which  the  physical  condition  was  manifestly 
below  par;  or  lack  of  evidence  of  stamina  or  resistance  to  disease. 

F.  Cases  of  chest  deformity ;  scoliosis,  kyphosis,  funnel  chest,  pigeon 
breast,  flat  chest  and  barrel  chest. 

G.  Cases  in  which  physical  examination  reveals : 

1.  Impaired  resonance  on  percussion. 

2.  Increased  transmission  of  voice  sounds  over  areas  in  which  these 
are  not  normally  increased. 

3.  Abnormal  breathing,  such  as  sharpened  vesicular  or  roughened 
inspiration,  with  prolonged  expiration,  over  areas  in  which  this  was 
physiologically  abnormal  —  even  though  no  rales  were  detected. 

4.  All  cases  presenting  rales,  except  marginal  rales. 

5.  Fixation  of  lung  borders  or  Turban  shading. 

If  the  examination  as  just  indicated  was  distinctly  negative  and  the 
preliminary  examiner  was  of  the  opinion  that  there  was  no  evidence  of 
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disease  of  the  lungs,  pleura  or  mediastinum,  he  accepted  the  man  and  in- 
dicated this  action  by  placing  his  number  in  an  assigned  space  on  Form 
88,  M.  D.  This  enabled  us  to  determine  the  examiner  who  was  re- 
sponsible in  any  case  brought  to  our  attention  later,  and  acted  as  a  counter 
check  on  demobilization. 

On  the  other  hand,  if  the  man  fell  into  any  of  the  above  groups 
(A,  B,  C,  D,  E,  F  or  G)  the  History  Form  i  was  initialed  by  the  pre- 
liminary examiner  who  filled  in  the  important  data  bearing  on  the  case. 
He  also  wrote  in  the  result  of  the  physical  examination.  In  case  of  ab- 
normal physical  findings,  the  preliminary  examiner  was  obliged  to  record 
the  results  of  inspection,  percussion  and  auscultation.  A  diagnosis  was  re- 
quired if  a  lung  abnormality  was  noted.  H  tuberculosis  was  diagnosed, 
the  examiner  was  obliged  to  indicate  the  character,  location,  extent  and 
activity  of  the  lesion.  In  case  of  other  lung  disease,  sufficient  evidence 
was  given  to  justify  the  diagnosis.  The  preliminary  examiner  then 
checked  for  sputum  examination,  provided  the  man  stated  that  he  sufifered 
from  cough  and  expectoration,  or  if  any  kind  of  rales,  other  than  mar- 
ginal rales  were  detected  on  auscultation.  He  wrote  his  recommenda- 
tion to  the  President  of  the  Board  and  his  reason  for  referring  the  case 
to  the  roentgenologists  and  refer  examiners,  such  as,  "  family  histor>'," 
"  past  history,"  "  physical  findings,"  "  chest  deformity,"  "  asthenia,"  eic. 
The  preliminary  examiner  signed  the  blank  and  placed  his  number  on 
Form  88.  together  with  an  "  H  "  to  indicate  that  a  history  had  been 
written.  The  papers  were  then  returned  to  the  conscript,  who  passed 
them  on  the  clerks.  They  completed  the  history  and  sent  the  man  in  for 
fluoroscopic  examination,  which  was  carried  out  at  once,  the  findings 
being  typed  on  the  history  form,  which  was  then  sent  to  the  refer  ex- 
aminer, who  reviewed  all  the  evidence ;  namely,  the  completed  history, 
physical  examination  by  the  preliminary  examiner  and  his  diagnosis,  and 
the  roentgen  ray  findings.  The  refer,  examiner  then  either  accepted  the 
man  on  accumulated  evidence  without  examination,  or  the  man  was 
brought  in  for  careful  examination  by  the  refer  examiner. 

If  1500  men  were  examined  by  the  Board  a  day,  it  is  probable  that  from 
three  to  four  hundred  fell  into  some  of  the  above  groups.  All  records 
of  these  men  were  gone  over  by  the  refer  examiners,  but  all  men  were 
not  reexamined,  as  reexamination  of  all  refer  cases  was  unneces.sary. 
For  instance,  suppose  in  a  given  case  the  preliminary  examiner  found 
the  lungs  negative,  but  that  there  was  a  family  history  and  contact  history 
of  tuberculosis,  for  which  reason  the  man  was  referred ;  the  refer  ex- 
aminer would  accept  the  man  without  reexamination,  if  the  record  showed 
the  man  to  be  working  steadily,  maintaining  top  weight,  without  cough 
or  expectoration,  in  good  general  condition,  good  strength  and  roentgen  ray 
negative,  or  revealing  only  an  abnormality.  However,  if  the  roent- 
genologist diagnosed  positive  or  suspicious  tuberculosis,  or  if  the  man 
stated  he  was  unable  to  work  on  account  of  sickness  or  loss  of  weight 
amounting  to  ten  per  cent,  in  the  two  years  previous  to  entering  serv- 
ice, although  this  might  be  attributed  to  hard  work,  the  man  was   re- 
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examined.  A  reexamination  was  done  in  nearly  every  case  irrespective 
of  roentgen  ray  findings,  whenever  the  preliminary  examiner  noted  a 
lung  abnormality,  whether  diagnosed  tuberculosis  or  not.  In  fact,  re- 
examination by  the  refer  examiner  was  carried  out  in  all  cases  when 
there  was  any  evidence  suggesting  tuberculosis  either  in  the  past  or  present 
history,  physical  findings  by  the  preliminary  examiner  or  by  fluoroscopic 
examination. 

Rejections  were  made  by  the  refer  examiners  only  and  always  after  re- 
examining the  man.  Rejections  were  based  on  physical  findings  sup- 
ported or  unsupported  by  roentgenology.  No  man  was  rejected  or 
diagnosed  tuberculous  on  roentgenologic  findings  alone. 

For  demobilization  purposes,  this  scheme  was  altered  somewhat  to  meet 
changed  conditions  and  to  facilitate  reference  to  records  of  men  previously 
examined  by  the  Camp  Lewis  Board,  in  order  that  a  check-up  could  be 
made.  (A  complete  report  of  this  work  will  be  published  later.)  For 
demobilization  purposes,  the  following  instructions  were  issued  to  the 
examiners  on  the  Camp  Lewis  Board : 

The  Plan  of  Examination  as  Carried  Out  by  This  Board  Is  Modified  as 
Follows  for  Demobilization  Purposes 

Examiners  will  refer  to  Form  135-3  or  395-1  and  note  whether  the  officer  or 
soldier  claims  to  be  suffering  from  the  effects  of  any  wound,  injury,  or  disease  or 
any  disability  or  impairment  of  health  that  is  directly  or  indirectly  related  to  the 
lungs,  pleura  or  chest  wall.  Next  ask  the  officer  or  soldier  whether  he  was  mustered 
in  this  camp,  when,  and  whether  he  was  x-rayed  in  this  building,  thus  indicating 
that  he  was  referred  to  the  refer  examiner  at  that  time.  Consequently,  a  previous 
record  of  the  officer  or  soldier  is  on  file.  Then,  ask  him  if  he  has  been  overseas, 
and  if  so,  whether  in  zone  of  advance,  suggesting  possibility  of  having  been  gassed. 
He  will  be  verbally  interrogated  regarding  his  family,  past  and  present  history, 
paying  particular  attention  to  the  manner  in  which  the  officer  or  soldier  stood  up 
under  military  training.     He  will  then  be  examined. 

When  a  written  record  or  blank  history  form  is  prepared,  the  Examiner  will 
always  record  the  clinical  history  and  physical  findings  upon  which  the  diagnosis 
is  based,  and  the  reason  the  case  is  referred  to  the  x-ray  and  refer  examiner. 
He  is  also  responsible  for  recording  on  this  form  all  important  data  bearing  on 
the  case  leaving  the  remaining  blank  spaces  to  be  filled  in  by  the  history  clerks. 
If  the  officer  or  soldier  is  passed  by  you  without  reference  to  refer  examaminer, 
place  your  number  in  the  space  assigned  to  the  tuberculosis  team.  If  the  officer 
or  soldier  was  mustered  and  x-rayed  in  this  building  or  passed  through  this  board 
with  his  organization  when  it  was  examined,  indicate  this  by  placing  a  "  B  "  (previ- 
ous history)  behind  your  number.  If  you  write  a  history  and  the  present  history 
is  the  only  one  that  has  been  written,  indicate  this  by  placing  an  "  H  "  behind  your 
number.  If,  in  addition  to  the  present  history,  there  has  been  a  previous  one 
written,  only  your  number  is  placed  upon  the  blank  card. 

A  written  record  on  blank  form  will  be  prepared  and  the  case  sent  to  the  x-ray 
and  refer  examiner  under  the  following  conditions: 

A.  Every  officer  or  man  claiming  a  disability  of  the  lungs,  pleura  or  chest  wall 
on  135-1  or  395-4. 

B.  History   or   prolonged    contact   or   death   of   a   member   of    the    family    from 
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tuberculosis,  except  in  case  the  officer  or  soldier  was  mustered  in  this  camp  and 
historied  upon  admission,  when  it  will  not  be  carried  out  again. 

C.  Inability  to  keep  up  military  duties  on  account  of  sickness  or  bad  physical 
condition. 

D.  Every  officer  or  man  who  gives  a  well  defined  history  of  previous  pleurisy, 
pneumonia,  typhoid  or  any  other  illness  of  a  prolonged  character  which  could  have 
been  tuberculosis  during  the  five  years  prior  to  entering  service,  except  in  the  case 
of  officers  or  men  mustering  in  this  camp  upon  whom  a  record  has  been  made 
and  the  officer's  or  man's  physical  condition  is  as  good  as  upon  acceptance  for 
service. 

E.  Every  officer  or  man  not  mustered  at  this  camp  claiming  prolonged  cough  and 
expectoration,  progressive  loss  of  weight  or  strength,  hemorrhage  from  lungs  or 
expectoration  of  bloody  sputum,  either  before  entering  service  or  after,  and  every 
officer  or  man  mustering  at  this  camp  claiming  above,  since  entering  service. 

F.  Every  officer  or  man  who  has  had  pneumonia,  pleurisy,  influenza,  broncho- 
pneumonia or  other  disease  of  the  lungs  or  pleura  which  confined  him  to  a  hospital 
since  entering  service. 

G.  Existing  cervical  adenitis,  tuberculosis  of  the  bones  and  joints,  or  rectal 
fistula. 

H.  All  cases  of  chest  deformity,  scoliosis,  kyphosis,  funnel  chest,  pigeon  breast, 
flat  chest  and  barrel  chest,  except  those  mustered  in  the  camp  referred  to  x-ray  and 
refer  examiner  upon  entering  service  and  where  physical  condition  is  not  in  a  class 
lower  than  on  entering  service. 

I.  All  cases  wherein  physical  examination  reveals : 

1.  Impaired  resonance  on  percussion. 

2.  Increased  transmission  of  voice  sounds  over  areas  where  it  is  normally  not 

increased. 

3.  Abnormal  breathing,  such  as,   sharpened  vesicular  or  roughened  inspiration 

with   prolonged    expiration   or   broncho-vesicular,    over   areas   where   it   is 
not  physiologically  normal,  even  though  no  rales  are  found. 

4.  All  cases  presenting  rales,  except  marginal  rales. 

5.  Fixation  of  lung  borders  or  Turban  shading. 

J.  Every  officer  or  soldier  returned  from  overseas  having  been  gassed  or  claim- 
ing to  have  been  gassed. 

K.  Every  officer  or  soldier  who  has  received  a  wound  of  the  thorax  or  neck, 
whether  penetrating  or  not. 

(Form  135-3  and  395-1  were  forms  which  ever}'  officer  and  soldier  signed  prior 
to  separation  from  military  service.  These  forms  were  given  to  the  soldier  or 
officer  by  the  discharge  officer,  as  authority  for  examination,  as  shown  on  the 
board's  unofficial  records.) 

It  will  thus  be  seen  that  the  system  enabled  us  to  check  up  our  work 
fairly  well.  Moreover,  the  writer  was  not  only  President  of  the  Tuber- 
culosis Board  but  camp  tuberculosis  specialist  and  President  of  the  Dis- 
charge Board  as  well.  In  addition  to  the  cases  seen  in  these  capacities, 
he  saw  every  case  occurring  in  the  camp,  and  was,  through  the  courtesy 
and  cooperation  of  Capt.  Thomas  G.  Clement,  tuberculosis  specialist  at 
the  base  hospital,  able  to  see  every  case  transferred  from  the  base  hospital 
to  other  hospitals. 

A   further  advantage  accrued   from  the   fact  that  the  91st  Division 
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was  under  observation  for  ten  months  at  Camp  Lewis  and  then  ordered 
overseas.  During  both  this  domestic  service  and  subsequent  overseas 
service,  this  divison  was  accompanied  and  observed  by  Maj.  Ray  W. 
Matson,  who  was  President  of  the  Tuberculosis  Board  examining  the 
first  draft.  Later  the  Qist  Division  was  largely  demobilized  at  Camp 
Lewis  by  the  board.  The  13th  Division  was  examined  and  mobilized 
at  Camp  Lewis,  and  under  observation  six  months,  then  demobilized. 
Thus  we  were  able  to  compare  entrance  examinations  with  exit  exami- 
nations of  an  enormous  number  of  men  who  had  been  more  or  less  under 
observation  at  home  and  overseas,  from  October,  191 7,  until  August, 
1919 ;  and  finally  as  a  further  check,  records  of  3000  patients  at  U.  S.  A. 
General  Hospital  No.  21  have  been  studied  to  determine  place  of  mobiliza- 
tion, and  whether  or  not  they  had  been  previously  examined  for  tuber- 
culosis, and  by  what  board.      (This  report  will  follow  later.) 

Now  as  to  results,  were  the  examinations  worth  while?  Reference  to 
the  appended  tables  answers  the  question  very  decisively  in  the  affinna- 
tive.  Furthermore,  the  value  was  in  direct  proportion  to  the  thorough- 
ness of  the  work  of  the  dififerent  tuberculosis  boards,  as  well  as  the  ideals 
and  qualifications  of  individual  members  of  the  boards. 

The  rejection  rate  of  the  first  million  men  was  .873  per  cent.  The 
breakdown  rate  was  .29  per  cent.  The  rejection  rate  at  Camp  Lewis  was 
.78  per  cent.,  and  the  breakdown  rate  .028  per  cent.  This  difference  in 
results  is  attributed  to  the  general  absence  of  check  on  examiners  in  the 
other  camps. 

Table  i  illustrates  the  comparative  value  of  tuberculosis  examinations 
by  qualified  and  unqualified  examiners  before  and  after  muster.  The 
first  draft  sent  to  Camp  Lewis,  comprised  37,000  men ;  they  were  given 
the  usual  physical  examination  formerly  given  recruits  by  medical  officers 
assigned  to  mustering  duty.  It  is  not  known  how  many  cases  they  re- 
jected for  tuberculosis,  because  only  questionable  cases  were  sent  to  the 
tuberculosis  board,  which  acted  as  a  refer  board  only.  Of  the  1670  cases 
referred  by  the  mustering  officer,  329  were  found  to  be  tuberculous  and 
were  rejected. 

After  the  37,000  were  mustered,  an  examination  of  the  command 
was  begun  by  the  tuberculosis  board.  However,  only  33,374  were  avail- 
able, as  the  rest  had  already  been  sent  away  to  fill  up  other  organizations. 
Among  the  33,374  men.  372  or  i.ii  per  cent.,  cases  of  tuberculosis  were 
found.  These  cases  had  of  course  been  overlooked  by  the  medical  of- 
ficers at  muster  in  examination.  Since  these  soldiers  were  already  in 
service,  they  could  not  be  rejected,  but  were  transferred  to  the  base 
hospital  and  discharged  on  certificate  of  disability,  or  transferred  to  the 
Army  tuberculosis  hospitals.  This  not  only  put  the  Government  to  the 
needless  expense  involved  in  equipping  and  training  these  men,  then  caring 
for  them,  but  also  in  compensating  them.  ^lany  of  these  men  had  al- 
ready been  trained  to  fill  important  positions  and  had  become  valuable 
personnel,  consequently  their  early  discharge  disrupted  the  machinery 
and  training  of  the  organizations  to  which  they  were  assigned.     Special 
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TABLE  1 

Summary  of  Camp  Leuns  Examinations 


CBAXACm  OT  KATZUAI. 


Referred  by  mustering  oflQcer  at 
muster  in  examinations  of  37,000, 
first  draft 

Examination  of  command  after 
muster,  first  draft 

Regular  Army  organizations 

Second  draft  examined  before  mus- 
ter  

Demobilization:  63,575 

Previously   examined   at    Camp 

Lewis 

Not     previously     examined     at 
Camp  Lewis 

Camp  consultations;  miscellaneous 
cases:  breakdowns;  mustered  at 
other  camps;  not  examined  at 
Camp  Lewis  on  entrance  into 
service 

Total  examined 


REJECTED 

FOR 

SERVICE    BY 

TtTBERCU- 

LOSIS 

BOARD 

CAICP  LEWIS 


mniBER 
EXAMINED 


1,670 

33,374^ 
2,610 

72,983 


55,075 


8,500 


174,212 


329 


570 


0.86 


0.78 


TUBERCULOSIS  CASFS  FOUND  BY  THE 

TUBERCULOSIS  BOARD  AFTER  ENTRANCE 

INTO  SERVICE  DISCHARGED 

OR  TRANSFERRED  TO  HOSPITALS 


2; 


372t 
18 


57 


38 


1.11 
0.68 


0.67 


Previously  examined 
by  Camp  Lewfs  Tuber- 
culosis Board 


First  draft 


10 


11 


H 


Second 
draft 


20 


7§ 


27 


14 


21 


*  Among  the  3626  not  examined  out  of  37,000,  9  cases  of  tuberculosis  were  found  in 
General  Hospital  No.  21. 

t  278  of  these  men  were  discharged  by  Discharge  Board  at  Base  Hospital,  Camp  Lewis. 
X  1  case  found  in  General  Hospital  No.  21,  table  2,  included. 
§  3  cases  sent  to  General  Hospital  No.  21,  table  2,  included. 

problems  and  "  hikes  "  frequently  had  to  be  abandoned  to  allow  groups 
of  men  in  training  to  appear  for  examination. 

A  rejection  rate  of  i.ii  per  cent,  seems  rather  high  at  first  thought, 
however,  it  is  not  high,  considering  the  character  of  the  material,  which 
came  largely  from  the  Southwest,  and  contained  enormous  numbers  of 
healthseekers  who  had  been  sent  by  the  first  draft  boards,  the  examiners 
actually  thinking  that  change  of  climate  and  environment  might  benefit 
the  manifestly  tuberculous  individual. 
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Of  the  33,374  first  draft  men  examined,  30,168  were  accepted  by  the 
preliminary  examiners  on  their  own  responsibility ;  among  them,  ten  cases 
of  tuberculosis  developed.  The  preliminary  examiners  referred  3206 
cases  to  the  refer  examiners,  who  rejected  the  372  referred  to  above, 
as  tuberculous  (only  refer  examiners,  had  authority  to  reject),  x^mong 
the  remaining  2834  accepted  for  service,  four  developed  tuberculosis ; 
two  of  these  cases  occurred  after  four  months  service,  one  broke  down 
overseas  and  was  returned  to  U.  S.  A.  General  Hospital  No.  21  (atten- 
tion to  this  case  is  invited  in  connection  with  Table  2),  and  the  other 
case  was  accepted  as  a  healed  lesion,  but  six  months  later  became  active 
after  an  attack  of  measles. 

The  figures  relating  to  the  findings  in  a  Regular  Army  organization 
reveals  the  percentage  of  tuberculosis  we  would  expect  to  find  in  an  or- 
ganization, none  of  whom  had  had  other  than  the  former  usual  enlist- 
ment physical  examination.  The  percentage,  however,  is  considerably 
lower  than  the  rejection  rate  of  the  first  million  men. 

The  second  draft  examination  comprised  72,983  men,  of  whom  15,- 
831  came  from  the  Southwest,  and  contained  many  health-seekers.  Cal- 
ifornia, for  instance,  sent  in  the  draft  13,995  men  to  Camp  Lewis,  among 
whom  178  or  1.27  per  cent.,  were  rejected  as  tuberculous,  whereas,  Mon- 
tana, sent  10.250.  of  whom  42,  or  .4  per  cent.,  were  rejected  on  account 
of  tuberculosis.  Still,  the  physical  condition  of  these  men  was  consid- 
erably better  on  the  whole  than  the  first  draft,  and  the  splendid  work 
of  the  Medical  Advisory  Boards  was  evident  in  preventing  many  cases 
of  manifest  tuberculosis  from  being  sent  to  camp.  Of  the  72,983,  570 
or  .78  per  cent.,  were  rejected  as  tuberculous.  Twenty-five  per  cent,  of 
the  rejects  had  tubercle  bacilli  in  their  sputum  upon  arrival  at  camp, 
no  case  having  been  seen  by  a  Medical  Advisory  Board. 

Of  the  72,413  accepted  for  service,  the  preliminary  examiners  accepted 
on  their  own  responsibility  56,400,  among  which  number  20  subsequently 
developed  tuberculosis.  Six  of  these  cases  were  acepted  by  one  incom- 
petent examiner:  16,583  were  referred  to  the  refer  examiners,  of  whom 
570  were  rejected,  as  noted  above.  One  of  those  accepted  by  the  refer 
examiners  developed  tuberculosis.  This  case  was  accepted  as  an  arrested 
lesion,  but  became  active  after  an  attack  of  influenza-pneumonia. 

From  a  study  of  the  twenty  cases  occurring  among  those  accepted 
by  the  preliminary  examiners,  it  was  evident  that  had  instructions  been 
followed,  these  cases  would  have  fallen  into  the  hands  of  the  refer  ex- 
aminers and  would  have  been  rejected. 

The  demobilization  of  63,575  rnen,  although  even  more  painstaking 
and  with,  of  course,  an  already  well-trained  and  more  experienced  board, 
revealed  only  66  cases  of  pulmonary  tuberculosis.  Approximately  55,- 
075  of  these  men  had  been  previously  examined  by  our  board,  the  date 
of  former  examination  ranging  from  three  months  to  two  years.  Among 
the  55,075  previously  examined  by  the  Board,  nine  cases  or  .016  per 
cent,  of  pulmonary  tuberculosis  were  found  on  demobilization.  (The 
average  in  all  camps  is  .058  per  cent.)     All  of  these  men  had  rendered 
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full  military  service.  One  was  a  first  draft  man  accepted  by  a  preliminary 
examiner.  Seven  were  second  draft  men  accepted  by  preliminary  ex- 
aminers. (Three  of  these  were  sent  to  General  Hospital  No.  21,  and  in- 
cluded in  Table  2.)  One  was  seen  by  a  refer  examiner,  who  considered 
the  case  an  arrested  lesion  upon  entrance  five  months  previously.  In 
all,  214  cases  of  arrested  tuberculosis  were  accepted  ;  two  became  active. 
However,  the  following  is  a  typical  case  of  the  type  accepted,  and  per- 
formed full  mihtary  service: 

E.  B.  R.,  aged  22,  a  private  in  the  Infantry,  entered  the  service  June  24,  1918. 
His  occupation  vk^as  that  of  farmer, —  working  steadily.  He  was  examined  at  Camp 
Lewis,  June  26.  There  was  no  tuberculosis  in  the  family.  Past  history:  He 
stated  he  had  typhoid  fever  in  191 1,  and  had  spat  blood  for  three  months  before 
the  onset  of  the  fever  (aspiration  tuberculosis).  Present  history:  He  stated  that 
he  had  a  cough  for  three  days.  He  said  he  had  "  caught  cold  "  on  the  train,  but 
he  stated  he  had  raised  sputum  from  the  lungs  all  his  life.  His  strength  was  good. 
He  had  no  night  sweats  or  other  complaints.  Examination:  His  height  was  65^ 
inches;  his  weight  was  131  (his  highest  weight)  ;  his  general  condition  was  good; 
the  habitus  was  normal,  and  his  attitude  was  active.  The  preliminary  examiner 
reported  the  lungs  negative.  The  man  was  sent  to  the  roentgenologist  and  to  the 
refer  examiner  on  account  of  "past  history.''  The  roentgenologist  reported: 
"  Marked  increase  in  density,  left  apex.  This  is  not  marked,  but  rather  even  uni- 
form density.  Right  apex  illuminates  much  better  than  left  on  coughing.  Diag- 
nosis: fibrocaseous  tuberculosis."  (An  unjustifiable  fluoroscopic  diagnosis  from 
findings  noted.)  The  sputum  was  negative.  The  refer  examiner  reexamined  the 
man  and  found  impairment  of  percussion  resonance,  broncho-vesicular  breathing, 
bronchophony,  with  narrowing  of  Kronig's  isthmus  over  the  upper  part  of  upper 
lobe  of  left  lung.  There  were  no  rales  on  expiratory  cough.  The  diagnosis  was : 
Healed  tuberculosis. 

The  man  was  accepted  for  full  military  service  and  was  soon  overseas.  He 
returned  from  overseas  to  Camp  Lewis  for  demobilization,  February  10,  1919.  The 
soldier  stated  he  had  kept  up  his  military  duties  and  had  had  no  sickness  until  he 
went  into  action  in  the  Argonne,  September  24,  1918,  at  which  time  he  was  gassed. 
He  was  sent  to  a  field  hospital,  in  which  pneumonia  developed.  October  8,  1918. 
He  was  confined  to  hospitals  until  January  6,  1919,  and  was  then  sent  home  with  a 
convalescent  detachment.  His  weight  at  the  time  of  demobilization  was  1.38  pounds 
(seven  pounds  more  than  when  he  entered  the  service),  but  he  weighed  150  pounds 
at  the  time  he  was  gassed. 

The  preliminary  examiner  recorded  that  the  general  condition  was  good,  the 
habitus  normal,  the  attitude  active,  and  the  lungs  negative.  The  man  was  sent  to 
the  roentgenologist  and  to  the  refer  examiner  because  of  the  history  of  gassing. 
(All  men  stating  that  they  had  been  gassed  were  sent  to  refer  examiners.)  The 
roentgen-ray  examination  was  made  by  one  of  the  refer  examiners  in  this  instance, 
who  reported:  "Fan-shaped  area  of  increased  density  extending  upward  and  out- 
ward from  left  hilum  to  apex.  The  left  apex  hazy  and  does  not  illuminate  on 
coughing.    Diagnosis:     fibrocaseous  tuberculosis." 

Reexamination  of  the  man  by  a  refer  examiner  revealed  identically  the  same 
findings  as  noted  on  his  entrance  examination  and  a  diagnosis  of  healed  tuberculosis 
was  made. 

The  two  records  were  compared  and  since  the  man  was  accepted  with  a  healed 
lesion  and  it  had  remained  apparently  the  same,  the  man's  general  condition  being 
even  better,  he  was  discharged  with  a  notation  made  on  the  certificate  of  physical 
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examination  prior  to  separation  from  military  service  ( 135-3  A.G.O.)  that  a  healed 
tuberculosis  was  present  but  existed  prior  to  induction  into  military  service  and 
had  not  been  aggravated.  The  soldier  claimed  no  disability  and  none  was  given. 
Had  the  refer  examiner  accepted  the  roentgenologic  diagnosis,  the  man  would 
have  been  an  original  reject,  and  the  army  would  have  been  deprived  of  the  services 
of  an  efficient  soldier.  On  the  other  hand,  had  we  not  had  a  previous  record  of  the 
case,  or  had  some  other  method  of  examination  been  used,  this  soldier  very  likely 
would  have  been  considered  a  case  for  one  of  the  tuberculosis  hospitals. 

Of  the  63,575  nien  examined  011  demobilization,  8500  had  not  been 
previously  examined  for  tuberculosis  by  any  board.  These  men  belonged 
to  the  National  Guard  and  various  other  organizations.  Among  this  small 
group,  57  or  .67  per  cent,  of  pulmonary  tuberculosis  v^'ere  found,  as 
shown  above.  This  is  practically  the  same  percentage  found  in  Regular 
Army  organizations.  Three  cases  of  this  group  belonged  to  the  3626 
first  draft  men  mustered  at  Camp  Lewis,  but  sent  away  before  they  were 
examined  by  the  tuberculosis  board.  Camp  consultations  were  com- 
prised of  cases  picked  up  by  me  as  camp  tuberculosis  specialist,  from 
soldiers  transferred  from  other  places  to  fill  up  organizations  at  Camp 
Lewis.  The  number  of  troops  from  which  these  cases  occurred  is  im- 
possible to  state.  Few  of  these  had  been  previously  examined  for  tuber- 
culosis. 

TABLE  2 


LARGEST  CONTRIBU- 
TION BY 
STATES  TO  CAMP 
LEWIS 


California 

Washington.  .  . 

Montana 

Oregon 

Idaho 

Utah 

Minnesota.  .  .  . 
North  Dakota. 
South  Dakota . 

Wyoming 

Colorado 

Totals.  . . . 


TOTAL 
INDUC- 
TIONS 
FIRST  AND 
SECOND 
DRAFTS 


NOT 
MOBIL- 
IZED 
AT  CAMP 
LEWIS 


67,067 

28,686 
27,340 
16,158 
12,566 
10,788 
73,680 
18,595 
21,255 
7,923 
22,858 


MOBILIZED  AT  CAMP  LEWIS 


Total 


306,916 


27,865 

8,140 

8,168 

7,236 

4,081 

4,327 

68,545 

16,183 

19,255 

6,962 

21,550 


192,302 


,202 
,546 
,172 
,922 
,485 
461 
135 
412 
,000 
,971 
,308 


£.ii 


c2; 


£■".= 


111 
t)  £  g 


25,207 

7,478 

8,922 

617 

2,478 

2,600 

33 

22 

3 

? 

? 


="2 
'e.s 


13,995 
13,068 
10,250 
8,305 
6,007 
3,861 
5,102 
2,390 
1,997 
1,971 
1,308 


113,614,  47,360 


PATIENTS  IN  GENERAL  HOSPITAL  NO. 
21,  FROM  CONTRIBUTING  STATES  TO 
CAMP  LEWIS,  STUDY  OP  3000  CLIM- 
ICAL  RECORDS 


68,254  183  170 


Mustered  at  Camp  Lewis 


First  draft: 

not  all 
examined 


Exam- 
ined 


13 
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Table  2  throws  additional  light  upon  the  value  of  carefully  supervised 
tuberculosis  examination. 

Among  3000  records  of  the  patients  at  U.  S.  A.  General  Hospital  No. 
21,  studied,  there  were  183  from  the  contributing  states  to  Camp  Lewis 
who  claimed  they  had  been  examined  for  tuberculosis  by  various  boards. 
Of  the  183,  170  were  not  mustered  or  examined  at  Camp  Lewis,  but 
at  various  other  camps  and  places  of  mobilization  in  the  area  contributing 
to  Camp  Lewis.  Of  the  13  cases  in  General  Hospital  No.  21,  who  were 
mustered  at  Camp  Lewis,  9  were  "  breakdowns "  from  the  3626  first 
draft  men  sent  away  from  Camp  Lewis,  having  been  accepted  by  the 
mustering  officer,  but  before  they  could  be  examined  by  the  board.  Three 
of  these  cases  were  picked  up  on  demobilization  by  the  Camp  Lewis  Board 
and  transferred  to  the  hospital.  One  was  a  first  draft  who  had  been 
examined  and  his  discharge  recommended  by  his  company  commander. 
The  company  was  about  to  be  transferred  to  another  camp,  and  as  this 
soldier  was  considered  valuable  to  the  company  commander,  he  did  not 
initiate  the  form  necessar\'  for  discharge.  Consequently,  the  soldier  left 
Camp  Lewis  and  was  later  sent  overseas,  where  he  broke  down  and  was 
returned  to  the  United  States  to  General  Hospital  No.  21.  This  case  is 
the  only  one  occurring  in  the  91st  Division  among  those  examined  for 
tuberculosis  by  the  Camp  Lewis  Board.  Three  cases  were  from  the  56,- 
400  accepted  by  the  preliminary  examiner  without  reference  to  the  refer 
examiner.  Study  of  these  cases  in  the  hospital  made  it  evident  that 
they  should  have  been  historied  and  referred,  and  undoubtedly  would 
have  been  rejected. 

Table  2,  while  accurate  so  far  as  the  material  studied  at  General 
Hospital  No.  21  is  concerned,  is  on  the  other  hand  only  relatively  ac- 
curate, because,  of  course,  not  all  cases  from  the  contributing  states  to 
Camp  Lewis  found  their  way  to  General  Hospital  No.  21,  and  while 
there  was  only  one  breakdown  overseas  in  the  91st  Division,  this  case 
being  sent  to  General  Hospital  No.  21,  it  is  of  course  possible  that  cer- 
tain troops  examined  at  Camp  Lewis  and  sent  away  to  fill  up  other  divi- 
sions could  have  developed  tuberculosis,  and  found  their  way  into  tuber- 
culosis hospitals  other  than  General  Hospital  No.  21,  and  no  record  be 
available.  Nevertheless,  it  is  not  probable  that  the  breakdown  among 
the  smaller  group  examined  on  entrance  but  not  on  demobilization  at 
Camp  Lewis  and  whose  subsequent  history  was  therefore  unknown,  is 
higher  than  among  the  55,075  who  had  been  examined  by  the  board  ott 
entrance  into  service,  and  again  on  discharge,  after  having  been  under 
observation  from  three  months  to  nearly  two  years.  In  other  words,  we 
know  of  170  cases  of  tuberculosis  that  developed  from  among  192,302 
oit  .08  per  cent,  (there  were  of  course  many  others  we  do  not  know  about, 
as  the  average  breakdown  rate  was  .29  per  cent  for  the  army),  as  com- 
pared with  thirteen  or  .011  per  cent,  cases  we  have  traced  back  to  the 
113,614.  While  it  could  not  be  determined  absolutely  whether  the  170 
had  actually  been  examined  by  a  special  board,  it  was  determined  that 
9  of  the  13  who  claim  they  were  examined  at  Camp  Lewis  had  not  been 
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examined  by  a  special  board,  but  had  received  only  the  usual  muster 
in  examination.  The  same  may  have  held  true  with  regard  to  those 
mustered  at  other  camps.  It  may  be  mentioned  then  in  passing,  that  an 
effort  was  made  to  verify  statements  as  to  whether  the  soldier  was  ex- 
amined for  tuberculosis  or  not. 

Granting  that  there  is  the  same  large  percentage  of  errors  in  state- 
ments and  clinical  records  of  the  170  referred  to  above,  and  not  mustered 
at  Camp  Lewis  as  among  these  who  were,  the  balance  is  still  very  much 
in  favor  of  Camp  Lewis. 

TABLE  3 

Number  of  cases  in  U.  S.  A.  General  Hospital  No.  21  studied   3000 

Number  of  cases  in  U.  S.  A.  General  Hospital  No.  21   examined  for  tuber- 
culosis on  entrance  into   service    902 

Number  of  cases  in  U.  S.  A.  General  Hospital  No.  21  not  examined  for  tuber- 
culosis until  onset  of  present  illness_ 2098 

Table  3  is  only  relatively  correct,  because  it  would  appear  that  the 
902  examined  for  tuberculosis  upon  admission  into  service  are  cases 
wherein  the  disease  was  overlooked,  when  as  a  matter  of  fact,  study  of 
these  records  shows  that  590  are  first  draft  who  were  imperfectly  ex- 
amined, and  the  disease  in  many  cases  was  found  by  tuberculosis  boards 
after  the  men  had  been  mustered  into  service.  Being  already  in  the  serv- 
ice, they  could  not  be  rejected,  as  was  done  in  case  of  the  second  draft, 
but  were  hospitalized.  Absolute  figures  giving  the  number  of  the  above 
cases  who  were  examined  by  tuberculosis  boards  and  passed,  and  later 
broke  down,  are  not  possible,  because  the  information  is  not  contained 
in  the  clinical  records,  and  the  patients  themselves  are  unable  to  throw 
much  light  upon  the  problem.  The  balance  of  the  902,  or  312,  are  second 
draft  men.  All  were  examined  for  tuberculosis  and  probably  should 
have  been  rejected,  judging  from  a  study  of  the  cases  missed  by  the  Camp 
Lewis  Board.  However,  the  table  shows  very  clearly  the  value  of  the 
tuberculosis  examination,  because  the  percentage  of  breakdowns  among 
the  men  who  were  not  examined,  constituting  the  small  group,  is 
enormously  greater  than  the  percentage  of  breakdowns  from  the  large 
group  that  was  examined. 

It  has  been  very  clearly  shown,  I  think,  that  the  principles  so  outlined 
by  Colonel  Bushnell  have  been  of  value  in  eradicating  tuberculosis  from 
the  army,  and  that  the  examinations  were  worth  while.  It  is  of  national 
importance  that  the  principles  followed  in  the  army  examinations  should 
be  projected  into  medical  practice  of  civil  life,  and  that  examination  of 
working  classes,  etc.,  be  undertaken.  Pulmonary  tuberculosis  exists  to  an 
enormous  extent  in  our  cities,  in  our  industries  and  in  other  institutions. 
Wheaton,  in  a  survey  of  Chicago,  found  among  165,700  persons  examined, 
2240  moderately  advanced  of  tuberculosis,  and  323  far  advanced  cases, 
or  1.34  per  cent.,  which  is  about  the  percentage  found  in  the  first  draft 
examinations.  He  found  in  various  institutions,  from  8  to  20  per  cent, 
easily  detected  tuberculosis  cases,  and  it  is  safe  to  assume  that  similar 
figures  would  be  found  in  any  city.     As  a  matter  of  fact,  whole  com- 
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munities  could  be  examined  by  a  dispensary  organized  along  the  lines 
used  at  Camp  Lewis.  It  is,  further,  most  important  that  a  juster  attitude 
be  taken  regarding  the  diagnosis  of  early  tuberculosis  in  civil  life.  Un- 
doubtedly, if  our  medical  students  and  physicians  were  taught  these 
principles,  iewer  mistaken  diagnoses  of  pulmonar}^  tuberculosis  would 
be  made  on  the  erroneous  interpretation,  of  either  topical  variations  or 
normal  physical  signs  or  misinterpretation  of  physical  signs  due  to  other 
diseases. 

Grateful  appreciation  for  valuable  assistance  is  hereby  acknowledged  to  my 
assistant  on  the  Camp  Lewis  Board,  Contract  Surgeon  B.  R.  Wallace,  and  to  other 
members  of  the  Board  ;  to  Capt.  Thomas  G.  Clement,  former  tuberculosis  specialist, 
Base  Hospital,  Camp  Lewis,  and  later  Assistant  Chief  of  Medical  Service,  U.  S. 
Army  General  Hospital  No.  21,  and  also  to  members  of  the  Medical  Service  and 
to  Miss  Ruth  Bond  of  General  Hospital  No.  21,  for  valuable  assistance  in  collecting 
data  from  patients  and  from  clinical  records. 
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DISCUSSION  ON  PAPER  BY  MAJOR  MATSON 

Dr.  F.  C.  Smith,  Washington:  If  the  United  States  had  nothing 
else  to  look  back  upon  with  satisfaction  except  the  able  way  in  which  the 
Army  handled  the  tuberculosis  problem  under  Colonel  Bushnell  and  his 
able  associates,  it  would  at  least  have  something  to  be  thankful  for. 
I  am  not  a  member  of  the  Army,  but  I  am  in  the  Public  Health  Service, 
and  it  is  not,  therefore,  improper  for  me  to  say  that  the  Army  handled 
the  tuberculosis  problem  in  a  manner  far  better  than  we  had  any  right 
to  expect  them  to  handle  it.  In  eliminating  tuberculosis  from  the  Ex- 
peditionary Forces,  they  not  only  saved  millions  of  dollars  and  thousands 
of  lives  and  a  great  deal  of  anguish,  but  they  increased  the  efificiency  of 
that  magnificent  fighting  force.  There  are  very  few  cases  now  coming 
to  the  Public  Health  Service  for  treatment  whose  diagnosis  was  not  made 
in  the  Army. 

It  has  naturally  happened,  and  this  is  inevitable,  that  a  great  many  men 
were  eliminated  from  the  Army  on  suspicion.  Under  the  stress  of  mili- 
tary life  it  was  feared  they  might  develop  tuberculosis.  It  is  an  un- 
avoidable consequence  that  a  good  many  of  those  men  are  timid  and 
believe  that  they  need  sanatorium  treatment  when  neither  the  Army  not 
we  believe  that  they  need  it.  That  is  the  aftermath,  the  inevitable  result  of 
the  policy  that  was  so  wisely  adopted. 

Dr.  Charles  L.  Minor,  Asheville,  N.  C:  Doesn't  the  Major  think 
that  Washington,  Oregon,  and  the  other  states  he  mentioned  in  the  North- 
west are  an  unusually  favorable  group  of  states  from  which  to  draw 
statistics?  The  men  passing  from  those  camps  were  a  superb  lot  of 
men. 

Major  Matson:     There  is  no  question  about  that. 


CLIMATE 

By  LeRoy  S.  Peters,  M.D. 

Albuquerque,  N.   M. 

One  almost  feels  as  though  an  apology-  should  be  offered  for  pre- 
senting a  paper  on  climate  before  the  National  Association.  On  the  other 
hand,  it  is  my  firm  conviction  that  an  honest  paper  on  this  subject  has 
yet  to  be  written.  This  paper,  I  trust,  bears  at  least  the  ear  marks  of 
truth,  and  I  assure  you,  is  written  with  a  desire  to  solve  as  far  as  is 
humanly  possible,  this  perplexing  question. 

It  is  a  sad  commentary  on  the  medical  profession,  but  nevertheless  an 
apparent  fact,  that  a  vast  number  of  physicians,  East  and  West,  are  at 
heart  commercial.  Perhaps  I  should  not  say  at  heart,  for  by  such  state- 
ment I  am  damning  many  apparently  good  men.  Rather  let  us  say,  they 
are  commercial  by  necessity.  The  system  of  practice  is  all  wrong.  No 
doctor  should  practice  medicine  for  a  living,  and  yet  a  large  number 
became  members  of  their  profession  simply  because  they  thought  at  least 
that  it  was  an  easy  way  to  earn  a  livelihood. 

In  no  other  branch  of  medicine  has  the  spirit  of  commercialism  ob- 
tained a  bigger  foot-hold  than  in  tuberculosis.  True,  unlike  surgery,  there 
are  no  large  fees  to  be  had,  but  the  lack  of  big  fees  is  off-set  by  the 
length  of  time  necessary  in  effecting  a  result. 

In  the  establishment  of  private  sanatoria.  East  and  West,  the  balance 
on  the  right  side  of  the  ledger  is  determined  by  the  length  of  stay  of  a 
patient,  and  this  time  element  is  controlled  to  a  greater  or  less  extent 
by  the  physician  in  charge.  Hence,  the  great  desire  of  the  Eastern  man 
to  decry  cHmate,  and  the  equally  great  desire  of  the  Western  man  to 
make  it  his  sine  qua  non  to  success. 

In  the  beginning,  the  Lord  created  heaven  and  earth  and  tuberculosis. 
Primitive  man,  not  being  possessed  of  great  reasoning  power,  decided 
that  the  desert  and  mountain  wastes  could  be  utilized  for  nothing  that 
promised  a  reward  for  his  services,  and  that  the  Creator  placed  them 
before  him  for  a  purpose,  that  purpose  being  to  isolate  undesirables ; 
hence,  those  early  attempts  to  segregate  the  tuberculous  in  these  desert 
regions.  Results  were  to  a  certain  extent  forthcoming,  and  by  force 
of  habit,  the  idea  was  handed  down  through  countless  generations  until 
the  cHmate  treatment  of  tuberculosis  was  firmly  established. 

The  world  has  been  and  always  will  be  full  of  reformers ;  reformer 
referring  to  the  individual  who  has  failed  utterly  in  the  thing  he  has  set 
out  to  do,  and  decides  to  upset  something  in  which  somebody  else  has  suc- 
ceeded. There  is  no  more  apt  illustration  of  this  fact  than  the  reforma- 
tion in  the  treatment  of  tuberculosis  which  swept  this  country  a  number 
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of  years  ago,  when  a  few  good  institutions  showed  the  profession  what 
good  results  could  be  obtained  in  one's  home  climate.  Up  to  that  time 
people  had  been  advised  to  go  West  and  rough  it.  A  glance  at  a  mountain 
peak,  a  breath  of  ozone  and  the  trick  was  turned  —  a  cure  for  tuber- 
culosis ! 

With  such  advice,  results  were  more  or  less  disappointing,  while  with 
proper  care  in  well  conducted  institutions  in  Eastern  cHmates,  results  were 
more  or  less  gratifying.  The  pendulum  swung,  it  couldn't  help  it.  It 
more  than  swung,  it  turned  completely  over,  and  it  required  years  be- 
fore the  more  honest  members  of  the  profession  were  willing  to  grant 
any  value  in  climate. 

What  happened?  The  Western  man  looked  into  the  future  and  saw 
the  vast  reaches  of  the  southwest  without  a  consumptive.  His  hopes 
were  blasted.  His  livelihood  was  gone.  To  save  the  day,  he  rallied 
his  genius  and  at  once  began  to  herald  the  value  of  climate.  His  par- 
ticular spot  in  all  the  southwest,  was  the  one  particular  niche  that  nature 
had  set  aside  for  the  unfortunate  consumptive.  The  remaining  towns 
were  either  too  hot  or  too  dry,  too  high  or  too  low.  He  had  made  a 
thorough  personal  inspection  of  each  and  every  canyon  and  after  an  ex- 
haustive research,  had  hit  upon  his  particular  locality  as  the  only  fit  spot 
in  which  to  get  well.  This,  of  course,  brought  forth  a  storm  of  pro- 
test from  the  other  Western  resorts,  and  as  a  consequence,  the  West  found 
itself  in  mortal  combat.  The  question  at  once  presented  itself,  how, 
when  we  were  not  at  all  agreed  as  to  the  value  of  climate,  could  we 
ever  hope  to  convince  our  Eastern  colleagues?  And  I  am  forced  to 
confess  we  never  have.     We  still  wrangle  and  get  nowhere. 

It  is  interesting  to  note  that  little  scientific  work  to  prove  or  dis- 
approve the  value  of  climate,  has  never  been  published.  We  know  that 
elevation  increases  the  red  blood  cells,  and  that  there  is  a  physiologic 
increase  in  the  expansion  of  the  chest  from  one  to  four  inches  with  in- 
creasing elevation.  We  also  feel  sure  that  white  cells,  especially  the 
lymphocytes,  are  increased  markedly  by  altitude,  and  that  the  average 
blood  pressure  of  consumptives  is  equal  to  the  average  for  normal  people 
at  sea-level.  We  think  blood  platelets  are  increased  by  the  same  means, 
and  yet  we  must  admit  that  all  these  changes  are  due  to  the  elevation  and 
not  to  dry  air  and  sunshine.  On  the  other  hand,  the  results  in  the 
treatment  of  tuberculosis  are  equally  as  good  in  the  low  elevation  of  the 
southwest  as  in  the  higher  altitudes.  These  facts  make  us  pause  to  con- 
sider. Possibly  the  arguments  of  those  who  are  not  biased  and  who 
enter  this  controversy  with  an  open  mind,  that  the  changes  are  all 
physiological  and  necessary  for  the  proper  maintenance  of  metabolism, 
are  right.  For  my  part,  I  do  not  know.  My  honest  opinion  is  that  no- 
body knows. 

Another  point  of  great  interest  is  the  change  of  heart  seen  in  the 
men  who  have  worked  East  and  West.  Like  myself,  when  they  first 
come,  they  are  carried  away  with  the  absolute  change  of  environment. 
They  are  imbued  with  the  perpetual  sunshine,  the  ease  with  which  one 
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chases  a  cure,  the  cheer  that  climate  gives  one,  and  true  doctors  always, 
they  rush  into  print  telling  of  the  marvels  of  climate  and  the  great  ad- 
vantages the  West  has  over  the  East  in  the  treatment  of  tuberculosis. 
The  result  is  a  one-sided  paper  praising  the  West  and  damning  the  East, 
and  keeping  honest  men  as  far  apart  as  ever. 

There  are  two  reasons  for  this:  One  as  I  have  already  stated  is 
commercial,  the  other,  an  opinion  formed  by  first  impressions.  The 
man  who  writes  commercially,  is  hopeless ;  the  other  may  in  time  develop 
into  an  asset  rather  than  a  liability. 

Truth,  apparently,  is  not  one  of  the  virtues  of  the  average  man  East 
or  West.  Disadvantages  of  particular  localities  are  expounded  as  ad- 
vantages. I  often  wondered  just  what  value  lay  in  the  dust  storms 
that  sweep  the  plateau  region  every  spring,  and  it  was  not  until  the 
vast  knowledge  gained  during  the  war,  that  an  explanation  ofifered 
itself.  The  wonderful  fact  that  the  inhalation  of  cigarette  smoke  due 
to  its  irritant  effect  on  the  mucus  membranes  tends  to  stimulate  a  re- 
action that  raises  the  resistance  of  the  cells  locally,  thereby  protecting 
the  smoker  rather  than  making  him  more  susceptible  to  disease,  proved 
beyond  the  question  of  a  doubt  that  the  dust  storms  in  the  southwest  act 
in  the  same  marvelous  manner.  I  can  go  a  step  farther  and  show  that 
owing  to  large  lime  deposits  in  the  soil,  the  dust  tends  to  carry  these 
salts  in  large  quantity  into  the  consumptive's  system,  thereby  overcom- 
ing the  lime  starvation  which  supposedly  takes  place  in  tuberculosis.  An- 
other important  point  for  climate.  This,  gentlemen,  is  humbug,  but  I 
leave  it  to  you  if  it  is  not  as  convincing  as  most  of  the  scientific  argu- 
ments so  far  brought  forth.  Personally,  I  have  never  noted  harm  from 
such  storms,  but  I  grant  they  are  very  disagreeable  when  they  occur. 
But  why  place  them  in  a  category  by  themselves  as  one  strong  reason 
why  an  individual  should  not  seek  a  change  of  climate?  Are  there  not  as 
serious  drawbacks  in  the  Eastern  section  of  the  country? 

I  believe  there  should  be  a  broader  bond  established  between  East 
and  West.  Education  tends  to  overcome  great  obstacles,  and  I  am  con- 
vinced if  once  the  Eastern  physician  could  visit  this  section  and  acquaint 
himself  with  facts  gleaned  from  personal  experience,  there  would  be 
less  misunderstanding.  We  were  all,  broadly  speaking.  Eastern  men 
originally.  We  all  obtained  our  education  in  Eastern  and  middle  Western 
schools,  and  our  own  ideas  of  medicine,  are  yours.  Sometimes  I  am  con- 
ceited enough  to  tliink  that  many  of  our  men  are  even  broader-minded 
than  your  great  average. 

The  same  fundamentals  in  medicine  that  you  teach  are  taught  among 
us,  and  most  of  the  men  in  tuberculosis  work  are  human  beings  like 
yourselves.  The  West  is  young,  but  add  to  her  energy,  years  of  ex- 
perience, and  there  must  be  no  great  difference  of  opinion.  We  know 
the  conditions  under  which  you  treat  tuberculosis,  but  do  you  know  ours? 
We  have  as  well  equipped  institutions  throughout  the  southwest  as  you 
have  in  the  East, —  not  in  numbers,  we  grant,  but  the  averages  are  as 
good.     Before  talking  climate,  learn  that  the  elevations  in  New  Mexico 


LEROY   S.    PETERS,    M.D.  275 

and  Colorado  are  to  all  intents  and  purposes  the  same ;  that  when  you 
seek  lower  points,  Arizona  has  them  to  offer.  This  may  seem  elementary, 
but  the  ignorance  of  the  Eastern  physician  on  just  such  points  as  these, 
is  appalHng.  He  does  not  know  the  A,  B,  C's  of  southwestern  conditions, 
and  yet  he  will  attempt  to  advise  his  patient  intelligently. 

Then  there  are  a  large  number  of  Eastern  physicians  who  feel  the 
West  is  filled  with  an  incompetent  profession,  and  who  send  their 
patients  to  the  well  country  advising  them  strongly  against  seeking  the 
advice  of  a  physician  in  that  country.  It  is  not  at  all  uncommon  to  have 
a  patient  drift  into  the  office  for  consultation  who  says  that  he  has  been 
West  for  months  but  has  never  consulted  a  doctor,  for  his  family  physi- 
cian had  said,  "  Go  West  and  rough  it,  but  whatever  you  do,  stay  away 
from  the  doctors."  Usually  this  type  of  case  has  thrown  away  what 
chances  he  or  she  may  have  had  in  the  beginning  of  their  trouble.  Ad- 
vice such  as  this,  can  only  be  considered  criminal,  and  yet  hundreds  of 
health-seekers  are  receiving  it  yearly.  If  the  physician  East  who  gives 
such  advice,  cannot  acquaint  himself  with  conditions  in  the  southwe.st, 
he  should  cease  to  send  patients  out  here.  It  is  unfortunate  that  ignorance 
must  be  tolerated  by  the  better  elements  in  the  profession,  for  the  un- 
fortunate consumptive  is  the  victim  and  the  one  who  suffers  by  reason  of 
such  ignorance. 

As  I  have  previously  stated,  education  is  the  one  solution  of  this 
problem,  but  this  education  must  be  from  personal  experience  and  ob- 
servation. It  has  been  my  experience  that  Eastern  men  who  have  visited 
the  southwest,  go  back  with  a  much  better  impression  of  the  profession, 
and  the  means  of  caring  for  the  tuberculous,  than  they  had  before  such 
visit  was  made. 

The  old  West  is  a  thing  of  the  past.  Throughout  even  the  remote 
corners  of  this  vast  region,  the  modern  idea  has  caught  root.  Aside 
from  the  general  topography  of  the  country,  one  sees  towns  and  cities 
different  in  no  particular  from  those  in  the  East,  and  the  people  them- 
selves are  far  less  provincial. 

I  have  told  you  thus  far  much  that  may  make  you  feel  that  I  am  not 
a  believer  in  climate.  In  fact,  I  may  even  gain  the  enmity  of  that  part 
of  the  profession  of  the  southwest  who  may  be  classified  with  those 
whose  commercial  instincts  have  over-grown  their  scientific  instincts. 
For  that  man  I  hold  no  brief,  he  is  equally  to  be  damned  East  or  West. 
But  I  am  a  believer  in  climate.  No  man  could  live  in  the  southwest 
fourteen  years  and  not  be.  The  sunshine  is  contagious,  the  few  cloudy 
days  perhaps  somewhat  of  a  relief.  The  very  atmosphere  of  the  country 
spells  health.  Well  people  feel  better  in  the  stimulating  air  of  the  moun- 
tains, and  a  large  number  of  Eastern  failures  are  given  a  lease  on  life 
yearly.  I  am  convinced  that  in  well  conducted  institutions  here  the  re- 
sults are  from  10  to  15  per  cent,  better  than  in  Eastern  sanatoria.  On 
this,  then,  I  base  my  belief  in  climate.  But  when  it  is  all  said  and  done, 
the  question  of  climate  can  be  summed  up  in  the  one  word  luxury.  I 
say  this  advisedly,  for  the  southwest  is  not  the  place  for  a  poor  patient. 
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No  one  with  tuberculosis  in  an  active  state  should  be  sent  to  the  best 
climate  on  earth  without  sufficient  means  to  last  him  a  year  in  idleness. 
If  the  fates  are  kind,  he  may  be  in  a  position  to  work  before  that  time, 
but  more  often  he  is  not,  and  it  is  the  "  nots  "  who  form  the  big  majority. 
Let  me  emphasize,   for  the  benefit  of  the   doctor  who   forever  mis- 
understands,  that    I    lay   stress   on   sufficient    finances    for   the   patient's 
sake  and  not  my  own.     It  is   far   more   important  that  the  patient   be 
placed  in  the  home   state  sanatorium  where  proper  care  and  attention 
can  be  given  him,  than  to  send  him  to  the  best  climate  the  world  affords 
where  he  must  live  under  poor  conditions  and  work  to  gain  even  the 
bare  necessities  of  life.     Work  and  tuberculosis  do  not  go  hand  in  hand, 
yet  many  times  every  month,  I  see  patients  who  have  been  sent  to  the 
southwest,  and  on  arrival  have  barely  enough  to  pay  for  board  and  room 
for  one  week.     If  they  have  the  price  of  a  ticket  home,  I  advise  that  they 
use  the  money  to  return  and  enter  a  local  institution,  for  any  honest  man 
knows  that  care  and  good   food,  plus  proper  supervision  are  far  more 
essential  than  climate.     Lest   I   again   be   misunderstood,   I    state   most 
emphatically  that  the  honest  man  knows  that  care  and  good  food,  plus 
proper  supervision,  plus  climate  make  for  all  that  is  best  in  the  treat- 
ment of  tuberculosis.     Move  a  pauper  from  the  slums  of  a  great  city 
to  a  county  or  state  sanatorium,  and  you  have  changed  his  climate  and 
given  him  an  opportunity  to  get  well.     Change  a  man  of  means  from  the 
East  to  the  plateau  region  of  the  West,  and  you  have  given  him  the  same 
opportunity.     The  question  of  change  is  the  key-note  to  success. 

One  hears  a  great  deal  from  the  anti-climate  man  about  the  long 
journey,  the  terrible  homesickness  incident  to  change,  the  inability  of 
relatives  to  be  near-by,  etc.,  etc. 

Let  me  say  that  homesickness  in  the  majority  of  cases,  is  a  figment 
of  the  imagination.  It  is  seldom  that  I  encounter  a  patient  who  gives  me 
worry  from  this  condition,  and  when  I  do,  it  is  the  hopeless  individual 
rather  than  the  man  who  is  showing  improvement.  Nine  patients  out 
of  ten  never  suffer  from  this  condition  and  the  tenth  one,  in  my  opinion, 
runs  about  the  same  chance  of  homesickness  East  or  West.  True,  rela- 
tives may  visit  patients  in  home  sanatoria  oftener  and  sometimes  with 
beneficial  results,  but  as  a  routine  diet,  deliver  me  from  the  sympathetic 
relative  anyway.  He  or  she  is  worse  than  useless,  a  menace  to  the  wel- 
fare of  the  average  patient,  and  a  constant  source  of  annoyance  to  the 
physician. 

Another  bugaboo  that  clings  to  the  mind  of  the  average  Eastern  doctor, 
is  the  question  of  elevation  and  hemorrhage.  From  a  careful  study  of 
statistics,  I  can  find  no  reason  for  such  belief.  If  statistics  ever  proved 
anything,  and  I  doubt  if  they  ever  do,  it  is  the  fact  that  hemorrhages  are 
less  frequent  in  elevations  than  at  sea-level.  Throwing  this  pertinent 
fact  into  the  scrap  heap,  it  is  a  matter  only  of  clinical  observation  to 
know  that  they  occur  with  no  more  frequency  at  six  thousand  feet,  than 
at  lower  altitudes  or  the  sea-shore.  I  have  seen  patients  placed  on  a 
train  in  the  East  and  the  bleeding  continue  until  they  reached  the  alti- 


LEROY   S.    PETERS,    M.D.  2/7 

tudes  when,  presto  change,  it  stopped.  I  have  seen  them  sent  from 
Albuquerque,  bleeding  profusely,  and  reach  a  low  elevation,  and  die  of  a 
severe  hemorrhage.  To  cite  the  reverse,  I  have  seen  them  sent  up  with- 
out hemorrhages,  and  die  on  arrival  with  hemorrhage.  I  have  seen 
them  have  hemorrhages  going  and  coming,  in  elevations  and  out  of  ele- 
vations, and  the  one  glaring  significant  fact  that  presents  itself  for  con- 
sideration is  that  we  don't  know  anything  about  hemorrhages,  why 
they  have  them  and  why  they  don't.  But  we  do  know,  and  any  honest 
man  will  bear  me  out.  that  therapeutic  elevations  have  no  influence, 
one  way  or  another,  on  the  occurrence  of  bleeding,  and  that  a  hemor- 
rhage case  is  as  safe  in  one  part  of  the  country  as  it  is  in  another. 

Another  brain  stonn  that  has  torn  the  mind  of  patient  and  physician, 
is  that  of  returning  to  the  home  climate  once  a  result  has  been  effected 
in  the  West.  Arrested  tuberculosis  is  arrested  tuberculosis.  Once  this 
has  been  accomplished,  there  is  nothing  against  the  patient's  returning 
home.  In  other  words,  he  can  live  in  the  East  exactly  as  well  and  with 
exactly  as  much  safety  as  though  the  result  had  been  attained  there. 
I,  personally,  feel  that  one's  chances  of  permanent  result,  lie  in  living 
in  the  West,  whether  the  cure  were  attained  there  or  in  an  Eastern 
climate.  On  the  other  hand,  I  have  many  patients  who  have  returned 
home  and  have  enjoyed  good  health  for  years  under  adverse  climate  con- 
ditions.    The  proof  of  the  pudding  is  in  the  eating. 

Again  let  me  shake  the  belief  in  unbearable  summers.  During  my  four- 
teen years  in  New  Mexico,  I  have  never  suffered  from  heat,  and  that  is 
much  more  than  I  can  say  for  my  home  climate  in  the  Great  Lakes 
region.  June  is  the  hottest  month,  the  so-called  rainy  season  starting 
in  July  and  continuing  through  August,  with  a  shower  two  or  three  times 
weekly.  The  nights  are  always  cool,  and  one  requires  a  blanket  even 
after  the  hottest  summer  day.  For  this  reason  it  is  needless  to  keep 
patients  from  climate  change  until  the  fall  months.  One  season  is  as 
comfortable  as  another. 

I  often  wish  I  could  be  at  the  other  end  of  the  line  to  advise  patients 
relative  to  climatic  change.  Once  the  diagnosis  of  tuberculosis  is  de- 
cided upon,  an  honest  attempt  can  be  made  to  try  out  the  home  climate. 
Usually  a  question  of  four  or  five  months  of  careful  supervision  will  at 
least  do  the  patient  no  harm.  Note  the  careful  supervision ;  success  or 
failure  depend  wholly  upon  that  one  factor.  At  the  end  of  that  period, 
if  the  patient  shows  no  attempt  at  getting  better,  or  the  general  condi- 
tion is  worse,  do  not  keep  him  on  indefinitely  in  a  vain  endeavor  to  have 
a  miracle  happen,  but  advise  climatic  change  at  once.  We  receive  then, 
a  patient  who  has  had  good  training,  and  who  offers  a  reasonable  chance 
of  recovery,  instead  of  a  far-advanced,  hopeless,  consumptive  who  prob- 
ably dies  within  six  months  of  arrival.  He  curses  the  climate  for  not 
furnishing  him  with  new  lungs,  and  his  friends  and  relatives  for  gener- 
ations to  come,  tell  the  world  that  the  southwest  is  the  last  place  on  earth 
to  take  a  consumptive. 

Not  so  long  ago,  the  Public  Health  Service,  made  a  survey  of  con- 


278  CLIMATE 

ditions  in  the  southwest,  and  this  investigation  showed  that  nearly  fifty 
per  cent,  of  the  tuberculous,  died  within  six  months  of  arrival.  This, 
gentlemen,  is  not  an  argument  against  climate,  but  rather  a  sad  com- 
mentary on  the  advice  to  dying  consumptives  by  men  East,  who  are 
supposed  to  exercise  average  intelligence  in  dealing  with  patients. 

There  are  certain  types  that  do  not  do  well  in  elevations,  and  when 
a  change  is  advised,  these  patients  should  be  sent  to  low  points,  such  as 
Tucson  or  Phoenix,  Arizona.  Patients  with  a  marked  amount  of  fibrosis 
or  with  well  developed  kidney  lesions,  or  with  heart  lesions  that  are  not 
compensated,  should  not  be  sent  to  the  altitude  of  the  southwest,  but 
they  can  be  given  the  same  opportunity  to  enjoy  the  advantages  of  a  dry 
climate  in  the  resorts  mentioned. 

Again  let  me  state  that  I  am  a  believer  in  climate.  I  repeat  this  for  the 
benefit  of  those  who  may  think  that  T  am  not.  My  only  object  in  read- 
ing this  paper,  was  an  attempt  to  unravel  the  tangle  relative  to  climate 
and  tuberculosis,  a  tangle  that  was  made  by  the  uninformed  physician 
both  East  and  West,  or  by  his  equally  dangerous  brother,  the  commer- 
cial doctor.  When  the  millennium  dawns  these  two  enemies  of  humanity 
may  become  extinct,  but  until  that  time,  like  the  poor,  they  will  be 
always  with  us. 

You  will  note  that  I  have  attemped  to  prove  nothing  from  a  scientific 
standpoint.  As  a  matter  of  fact,  as  I  told  you  in  the  beginning,  we 
have  proved  nothing.  The  scientific  arguments  presented  for  climate 
have  not  held  water.  We  need  men  with  time  and  money  to  do  real 
climatic  work,  to  show  why  better  results  are  obtained  here  than  else- 
where. At  present,  we  have  only  clinical  impressions  and  these  do  not 
convince  the  skeptical.  We  are  working  in  a  circle  and  this  leads  us  no- 
where. Some  day  I  hope  the  impressions  gained  by  men  working  in 
favorable  climates,  will  be  possible  of  scientific  demonstration,  but  until 
that  time,  let  us  have  done  with  petty  differences,  and  advise  patients  in- 
telligently regardless  of  whether  we  live  East  or  West  —  North  or  South. 


PREGNANCY  AND  PNEUMOTHORAX* 

With  Report  of  Four  Cases 
By  Ethan  A.  Gray,  M.D. 

Chicago 

This  paper  is  offered  as  a  medium  for  the  four  case  reports  it  con- 
tains and  to  draw  attention  to  the  seriousness  of  pregnancy  in  the  tuber- 
culous. 

Temperature  rises  in  the  tuberculous  woman  during  menstruation 
have  been  recognized  by  all  workers  in  the  field  of  tuberculosis.  Observ- 
ers also  have  noted  the  rapid  break-down  in  the  post-parturient,  particu- 
larly when  the  pulmonary  disease  has  been  markedly  active  during  the 
period  of  gestation.  It  has  been  long  felt  that  a  certain  definite  inimical 
connection  with  pregnancy  and  tuberculosis  must  exist.  It  was  with 
great  satisfaction,  therefore,  that  I  read  W.  F.  Peterson's  "  Factors  in 
Resistance  to  Tuberculosis."^  Peterson  finds  that  gestation  itself  gives 
rise  to  certain  ferments  (proteases)  which  have  an  especially  lytic  ef- 
fect on  the  fibrous  connective  tissue  wall  of  the  tubercle. 

Further,  it  is  interesting  to  note  that  the  process  of  uterine  involu- 
tion gives  rise  to  these  proteases.  Involution  is,  in  a  word,  auto-di- 
gestion, the  products  of  which  are  carried  away  from  the  source  of  pro- 
duction, the  post  parturient  uterus,  by  the  blood  stream. 

The  blood  loses  no  time  in  bathing,  as  it  were,  the  tuberculous  tissue 
with  its  burden  of  toxin  (protease)  ;  the  connective  tissue  which  has 
served  as  a  protection  between  the  organism  and  the  tubercle,  melts  away 
and  a  rapid  dissemination  of  the  tuberculosis  takes  place. 

We  have  seen,  all  of  us,  the  rapid  detoxication,  if  one  may  use  the 
term,  of  the  system,  when  a  pneumothorax  has  been  done ;  this  is,  there- 
fore, valuable  in  a  non-pregnant  person ;  how  much  more  valuable  may 
pneumothorax  not  be  in  the  pregnant  or  post  parturient  woman,  with  her 
quantities  of  liberated  poison? 

The  writer  believes  that  pneumothorax  should  be  more  generally  done, 
emphasis  being  placed  on  the  married  woman's  case  or  even  on  that  of  the 
tuberculous  woman  who  has  become  pregnant. 

It  seems  not  impossible  that  the  dictum,  "  The  tuberculous  girl  should 
not  marry;  the  tuberculous  wife  should  not  conceive;  the  tuberculous 
pregnant  woman  should  not  carry  through  "  might  be  found  to  be  sus- 
ceptible of  many  exceptions,  were  freer  use  made  of  pneumothorax. 

Of  the  four  cases  here  presented,  three  were  primiparae  (cases  i,  2 
and  3).  In  case  2,  two  pregnancies  occurred  after  the  pneumothorax 
was  instituted.     Cases  i,  3  and  4  are  living  and  well;  case  2  having  died 

*  Read  by  title. 
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of  influenza  during  the  last  weeks  of  her  second  pregnancy.  All  four 
patients  went  through  their  terms  without  serious  discomfort  attributable 
to  the  pneumothorax. 

Case  I.  Mrs.  S.  N.  (1306). —  Father  died  of  tuberculosis,  mother 
living  and  well.  Two  sisters  living  both  show  signs  of  old  tuberculous 
infection.  Patient  developed  tuberculosis  of  the  left  lung  at  16  years 
(October,  1910)  ;  was  under  rest  treatment  for  one  year  when  she 
reached  a  condition  of  arrest  with  small  cavity.  She  married,  against 
advice,  August,  1914.  Within  one  year,  household  duties  occasioned  a 
sharp  breakdown.  At  this  time  examination  revealed  cavity  in  the  left 
upper  lobe,  cavity  respiration  being  heard  to  the  third  rib,  heart  mark- 
edly to  left.  Collapse  was  done  and  continued  for  nine  months ;  patient's 
condition  at  this  time  was  excellent.  Examination  now  showed  cavity 
from  apex  to  third  rib.  Below  this,  adhesions  and  a  small  pneumothorax ; 
diaphragm  high.  Soon  after,  pregnancy  occurred  and,  on  advice,  was 
interrupted.  A  second  pregnancy  v/as  allowed  to  go  to  term,  when  a 
healthy  child  was  born  without  untoward  event,  July,  1918.  Since  that 
time  the  patient  has  done  her  own  housework.  When  she  appeared 
at  the  clinic  of  the  Congress  on  Internal  Medicine,  February,  1920,  she 
was  in  excellent  condition ;  there  was  no  cough,  no  expectoration.  She 
was  doing  her  own  work.     The  physical  signs  were  unchanged. 

Case  2.  Mrs.  I.  C.  (1396). —  H.  W.  Age  23.  Admitted  to  Chicago 
Fresh  Air  Hospital  December  20,  191 5.  with  history  of  having  had  a 
primary  pulmonary  hemorrhage.  Pulmonary  disease  was  found  to  be 
localized  in  the  left  lung  and,  in  consequence,  the  patient  was  put  on 
full  rest.  On  admission,  temperature  99.2-100°  —  P.  108  —  R.  26  — 
weight  122.  Conditions  steadily  improved  until  early  in  July,  191 5. 
By  this  time  pulse  and  temperature  had  long  been  normal  and  the  weight 
had  increased  to  141  pounds.  Nevertheless,  cough  continued  as  did  a  gen- 
eral weakness.  At  this  time  the  Arneth  estimation  rose.  There  was, 
however,  no  increase  in  the  pulmonary  findings.  A  pneumothorax  (left) 
was  deemed  proper  and,  accordingly  done  in  July.  Steady  improvement 
followed  until  early  in  September  when  the  patient  left  the  hospital. 
She  returned  to  the  hospital  for  her  refills,  of  which  she  received  thirty. 
March  30,  1918,  collapse  treatment  was  stopped.  Weight  152.  General 
condition  was  excellent. 

Patient  became  pregnant  and  went  through  her  term  only  to  bear  a  still 
born  child.  No  cause  could  be  assigned  by  the  obstetrician  for  the  still 
birth.  The  patient  went  through  pregnancy  without  unusual  incident 
until  the  seventh  month  when  she  began  to  complain  of  pain  in  the  lett 
(pnth)  thorax.  The  pain  ceased  directly  labor  had  progressed  so  far 
that  the  fundus  had  lowered.  My  feeling  is  that  this  pain,  complained 
of  by  another  patient  in  like  case,  is  due  to  stretching  of  adhesions. 

The  patient  did  well  after  this  disappointing  maternity  experience  until 
the  spring  of  1919  —  became  pregnant  and  continued  to  do  well.  The 
pain  above  referred  to  reappeared  when  she  reached  the  seventh  month 
of  pregnancy.     She  was  expecting  delivery  in  January,   1920,  when  she 
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was  attacked  by  influenza  and  died  of  pneumonia  within  three  days.  No 
autopsy  permitted. 

Case  3.  Mrs.  M.  C.  (892).— H.  W.— Age  24.  Admitted  to  Chicago 
Fresh  Air  Hospital  June  25,  1914.  Diagnosis  —  far  advanced  pulmonary 
tuberculosis,  third  extent.  No  history  of  contact ;  has  one  child  six  weeks 
old.  First  symptom  of  pulmonary  disease,  cough,  appeared  one  year 
previously.  No  hemorrhages,  night  sweats;  average  weight  126;  on  ad- 
mission 1063/2. 

Physical  examination  revealed  extensive  cavitation  in  the  left  upper 
lobe;  harsh  respiration  in  the  right  upper  lobe.  Because  of  the  recent 
puerperium,  it  was  decided  not  to  wait  overlong  for  purposes  of  observa- 
tion, therefore,  a  pneumothorax  was  done  one  week  after  admission. 
Not  until  October.  1914,  did  the  fever  come  under  control.  At  this  time 
the  weight  had  risen  to  no  pounds;  pulse  more  often  in  the  eighties  than 
before. 

The  collapse  was  continued  until  May  i,  1915,  during  which  entire 
period  nothing  of  importance  happened  except  a  serous  efifusion  into  the 
pneumothorax.  Treatment  (collapse)  was  stopped  July,  1915,  and  the 
patient  discharged  to  her  home. 

In  January,  1919,  she  became  pregnant  and  carried  through  with  no 
more  distress  than  with  her  first  child.  During  the  last  two  months  of 
pregnancy,  there  was  some  pain  in  the  left  chest.  As  in  the  previous 
case  where  this  occurred,  pain  ceased  during  labor.  Confinement  was 
normal.  The  patient  was  presented  at  the  clinic  during  the  Congress  on 
Internal  Medicine,  February,  1920.  at  which  time  she  was  in  excellent 
physical  condition.     She  had  no  cough  and  was  doing  her  housework. 

Case  4.  Mrs.  A.  M.  (1049) — 27  years  old,  was  admitted  to  Chicago 
Fresh  Air  Hospital,  December  12,  1914.  Parents  and  six  brothers,  all 
living  and  well ;  no  history  of  contact.  Patient  stopped  work  ten  days 
previous  to  admission  because  of  bloody  sputum. 

Examination  :  Cavity  was  demonstrated  in  the  left  apex,  moist  signs 
extending  downward,  as  far  as  the  third  rib  in  front  and  half  way  down 
the  inter  scapular  space  behind.  Tubercle  bacilli  were  found ;  Gallfky  VI. 
During  the  first  month  in  hospital,  temperature  was  normal,  pulse  80-100; 
there  was  a  weight  gain  of  seven  pounds. 

Artificial  pneumothorax  was  induced  January  13,  1915,  and  continued 
until  November  9,  1917.  During  1917  the  patient  married  and  immedi- 
ately became  pregnant.  The  last  gas  insufflation  occurred  on  the  date 
above  given,  November  9,  191 7.  Because  of  the  removal  of  the  patient 
from  the  city  soon  after  the  birth  of  her  child,  no  further  examination 
was  made.  However,  indirect  report  is  to  the  effect  that  she  is  filling 
her  place  as  a  farmer's  wife  in  North  Dakota.  The  child  is  said  to  be 
well. 

There  can  be  Httle  argument  as  to  the  value  of  pneumothorax  in  the 
tuberculous.  It  must  be  evident  from  a  study  of  such  material  as  forms 
the  subject  of  the  present  report,  that  lung  collapse  forms  an  important 
defense  in  the  case  of  the  pregnant  woman. 
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I  see  no  objection  to  doing  a  pneumothorax  during  pregnancy,  pro- 
vided that  the  case  be  given  close  study.  If  I  may  judge  from  my  small 
material,  a  woman  w^ith  a  collapsed  tuberculous  lung  may,  with  diminished 
risk,  enter  upon  a  pregnancy.  The  tuberculosis  foci  in  the  lungs  are 
closed  off;  they  run  very  little  risk  of  being  mobilized. 

As  previously  indicated,  the  proteases  which  result  from  the  auto 
digestion  of  the  uterus,  post  partum,  do  not  gain  access  to  the  connec- 
tive tissue  surrounding  the  tubercles  and  no  exacerbation  of  the  pulmonary 
process  occurs  as  a  result  of  the  pregnancy. 

Usually,  the  period  of  pregnancy  spells  more  rapid  advance  in  the  tuber- 
culosis; with  pneumothorax  we  view  a  pregnancy  with  confidence. 

I  feel,  therefore,  ( i )  that  we  may  safely  recommend  pneumothorax 
for  the  pregnant  woman;  (2)  that  we  may  permit  a  pneumothorax  sub- 
ject who  has  become  pregnant  to  go  to  term;  (3)  that  we  may  even  ap- 
prove a  contemplated  pregnancy  when  a  lung  collapse  is  complete  and  the 
patient  otherwise  well. 
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THE    IMPORTANCE   OF   PHYSICAL    SIGNS    IN 

THE  PROGNOSIS  OF  PULMONARY 

TUBERCULOSIS 

By  Francis  B.  Trudeau,  M.D. 

Saranac  Lake,   N.  Y. 

In  many  cases  of  pulmonary  tuberculosis  we  find  that  during  the 
course  of  treatment  the  patient  loses  his  cough,  his  fever  drops  and  re- 
mains normal,  he  gains  weight,  and  often  reports  that  "  he  never  felt 
better  in  his  life,"  and  yet  the  physical  signs  have  remained  stationary  or 
even  advanced  slightly.  Should  we  be  confronted  by  such  a  patient  what 
would  be  our  advice  to  him  regarding  his  further  treatment  and  prog- 
nosis? In  other  words,  wdiich  should  carry  the  more  weight  in  our  mind, 
the  decreased  symptoms  or  the  stationary  or  increased  sign?  In  order 
to  try  to  shed  a  little  light  on  this  question,  the  following  work  was  un- 
dertaken. 

The  physical  signs  on  admission  were  compared  with  those  on  dis- 
charge in  looo  consecutive  cases  admitted  to  the  Trudeau  Sanatorium, 
starting  with  those  patients  admitted  during  1907  and  working  through  the 
admissions  of  191 3.  The  condition  of  these  1000  cases  in  1918,  or  from 
five  to  eleven  years  after  discharge,  was  then  looked  up  and  the  results 
analyzed,  three  points  in  particular  being  studied. 

First,  during  their  stay  at  the  institution,  with  an  average  residence  of 
five  and  one-half  months,  do  the  physical  signs  of  most  of  the  patients 
show  an  increase,  a  decrease,  or  do  they  remain  stationary? 

Second,  do  the  patients  who  leave  the  institution  with  decreased  signs 
show  a  lower  mortality  or  remain  well  longer  than  their  less  fortunate 
companions  whose  physical  signs  refuse  to  clear  up,  or  even  slightly 
advance  ? 

Third,  is  it  possible  in  any  way  to  compare  symptoms  with  physical  signs 
as  regards  the  prognosis  of  our  patients? 

As  a  possible  solution  to  these  questions  the  following  tables  have  been 
worked  out.  Before  taking  up  a  detailed  study  of  them,  a  few  prelimi- 
nary explanations  may  be  needed. 

In  the  first  place  21  of  our  1000  cases  were  not  used  for  the  reason  that 
for  one  cause  or  another  these  patients  did  not  have  an  admission  or  dis- 
charge examination,  or  they  died  while  in  the  sanatorium,  or  the  diagnosis 
on  the  discharge  record  was  marked  "  doubtful."  This  leaves  us  a  total  of 
979  cases  for  study. 

By  the  terms  "  Increased,"  "  Decreased  "  or  "  Stationary  "  signs  we 
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have  reference  only  to  rales,  as  they  seem  by  physical  examination  the 
most  diagnostic  sign  of  tuberculosis,  and  furthermore  the  personal  opinion 
of  the  examiner  as  to  their  presence  or  absence  plays  a  less  important 
role  than  in  the  case  of  dulness  or  changes  in  breath  sounds. 

The  terms  used  under  "  Conditions  on  Admission,"  that  is,  "  Incipient," 
"  Moderately  Advanced,"  and  "  Far  Advanced,"  and  those  adopted  under 
"Condition  on  Discharge,"  that  is  "Apparently  Arrested"  (formerly 
Apparently  Cured)  "Quiescent"  (formerly  Arrested)  and  "Active" 
(Improved,  Unimproved  or  Failed)  are  those  adopted  by  this  Association, 
and  need  not  be  gone  into  here. 

The  present  condition  of  these  patients  is  taken  from  the  reports  of 
1918,  for  at  the  time  this  paper  was  started  all  the  1919  reports  had  not 
yet  come  in.  The  classification  of  "  Well",  "  Living".  "  Dead "  and 
"  Unknown  "  is  also  one  adopted  by  the  National  Tuberculosis  Association, 
"  Well  "  referring  to  those  patients  who  have  been  working  for  the  past 
two  years,  while  the  "  Living  "  group  is  largely  made  up  of  the  less  for- 
tunate who  have  either  relapsed  or  become  chronic.  This  group  also 
contains  patients  who  we  know  are  alive  but  about  whom  we  are  unable 
to  get  any  further  information.  Under  the  heading  of  "  Well  "  we  have 
also  noted  the  number  and  percentage  of  relapses,  while  under  the  heading 
of  "  Dead  "  the  number  and  percentage  of  these  deaths  caused  by  tuber- 
culosis has  been  reported. 

Now  let  us  turn  to  Table  I  and  seek  there  if  possible  the  answer  to  the 
first  of  our  questions;  namely,  do  the  physical  signs  in  the  majority  of  our 
patients  increase,  decrease,  or  remain  stationary  during  their  treatment? 
In  view  of  the  fact  that  675,  or  69  per  cent,  of  all  our  979  cases  were  dis- 
charged as  either  "  Apparently  Arrested "  or  "  Quiescent,"  we  would 
naturally  suppose  that  in  the  great  majority  of  these  the  signs  would  clear 
up  slightly  at  least,  in  order  to  have  so  large  a  percentage  discharged  in 
such  good  condition.  We  find,  however,  the  reverse;  that  is, —  43.1  per 
cent,  show  an  increase  in  their  rales,  while  only  40.6  per  cent,  decrease, 
and  16.2  per  cent,  remain  stationary.  This  to  me  is  indeed  a  difficult  point 
to  explain. 

The  next  question  to  be  taken  up  is  how  much  of  an  advantage  it  is 
to  have  a  patient's  signs  improve  before  he  leaves  the  institution.  By 
reference  to  the  table  we  see  that  for  each  group  "  Incipient,"  "  Moder- 
ately Advanced  "  and  "  Far  Advanced  "  the  percentage  of  "  Well  "  is 
higher  and  the  percentage  of  "  Dead  "  is  lower  for  those  patients  whose 
physical  signs  have  diminished,  or  by  looking  at  the  summary  at  the 
bottom  of  the  table  we  note  that  of  all  patients  showing  a  clearing  up  of 
their  signs  69.8  per  cent,  are  well,  while  only  15.8  per  cent,  have  died  as 
compared  with  52.9  per  cent.  "  Wells  "  and  31  per  cent.  "  Dead  "  among 
those  whose  signs  have  increased.  It  will  thus  be  seen  that  a  patient  in 
whom  the  physical  signs  improve  has  proportionally  a  seven  to  five  better 
chance  of  remaining  well  and  double  the  chance  of  not  dying  within  five  to 
eleven  years  after  discharge,  when  compared  to  a  patient  in  whom  the 
signs  increased. 
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TABLE  lA 
Signs  increased;  4Z2  cases  or  43.1  per  cent  of  total  979  cases 


CONDITION   ON   ADMISSION 

CONDrnON  ON 
DISCHARGE 

PRESENT  (1918) 
CONDITION 

NUUBER 
OF  CASES 

PER 
CENT 

Apparently 

Well 

14 

70.0 

3  relapsed 

arrested 

i 

Living 

3 

15,0 

21.4  per  cent 

20 

Dead 

2 

10.0 

(15.7  per  cent) 

Unknown 

1 

5.0 

Incipient  127  or  30.1 
per  cent 

Quiescent 

71 

(55.9  per  cent) 

Well 
Living 
Dead 
Unknown 

51 

8 

11 

1 

71.8 

11.3 

15.5 

1.3 

14  relapsed 

27.5  per  cent 
9  tuberculous 

81.8  per  cent 

\ctivc 

Well 

18 

50.0 

11  relapsed 

36 
(28.3  per  cent) 

Living 

9 

25.0 

61.1  per  cent 

, 

Dead 
Unknown 

8 

1 

22.0 
3.0 

6  tubeiculous 
75  per  cent 

Apparently 

Well 

1 

50.0 

1  relapsed 

arrested 

Living 

100  per  cent 

2 

Dead 

(0.7  per  cent) 

Unknown 

1 

50.0 

Moderately  advanced 

Quiescent 

169 

(59.3  per  cent) 

Well 
Living 

103 
23 

60.9 
13.6 

26  relapsed 
25.2  per  cent 

285  or  67.5  per  cent 

Dead 

Unknown 

42 
1 

24.9 
0.6 

36  tuberculous 
85 . 7  per  cent 

Active 

Well 

34 

29.8 

21  relapsed 

114 
(40  per  cent) 

Living 

19 

16.6 

61.7  per  cent 

Dead 

60 

52.6 

55  tuberculous 

Unknown 

1 

0.9 

91.7  per  cent 

Quiescent 

2 

(20  per  cent) 

Well 
Living 

Far  advanced  10  or 

Dead 
Unknown 

2 

100.0 

2  tuberculous 
100  per  cent 

2.4  per  cent 

Active 

8 

(80  per  cent) 

Well 

2 

25.0 

1  relapsed 

Living 

50  per  cent 

Dead 
Unknown 

6 

75.0 

6  tuberculous 
100  per  cent 

Well 

223 

52.9 

77  relapsed 

Summary 

< 

Living 
Dead 

62 
131 

14.7 
31.0 

34.5  per  cent 
114  tuberculous 

Unknown 

6 

1.4 

87.7  per  cent 
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TABLE  IB 
Signs  decreased;  398  cases  or  40.6  per  cent  of  total  979  cases 


CONDITION  ON  ADUISSION 


Incipient  127  or  3L9 


Moderately  advanced 
266  or  66.8  per  cent 


Tar  advanced  5  or  1.2 
per  cent 


CONDITION  ON 
DISCHARGE 


Apparently 

arrested 

60 

(47.3  per  cent) 

Quiescent 

38 

(29.9  per  cent) 


Active 

29 

(22.8  per  cent) 

Apparently 

arrested 

34 

(2.7  per  cent) 

Quiescent 

165 

(62.03  per  cent)! 


Active 

67 

(25.1  per  cent) 


Quiescent 

1 

(20  per  cent) 


Active 

4 

(80  per  cent) 


Summary. 


PRESENT  (1918) 
CONDITION 

NUMUF.R 
OF  CASES 

PER 
CENT 

Well 

53 

88.3 

Living 
Dead 

5 

1 

8.3 
1.7 

Unknown 

1 

1.7 

Well 

31 

81.6 

Living 
Dead 

4 
2 

10.5 
5  3 

Unknown 

1 

2.6 

Well 

20 

69.0 

Living 
Dead 

7 

24.1 

Unknown 

2 

6.9 

Well 

28 

82.3 

Living 
Dead 

5 

1 

14.7 
3.0 

Unknown 

Well 

113 

68.5 

Living 
Dead 

14 
36 

8.5 
21.8 

Unknown 

2 

12.2 

Well 

32 

47.7 

Living 
Dead 

13 
22 

19.4 
32.9 

Unknown 

Well 

1 

100.0 

Living 
Dead 

Unknown 

WeU 

Living 
Dead 

3 
1 

75.0 
25.0 

Unknown 

Well 

278 

69.8 

Living 
Dead 

51 
63 

12.8 
15.8 

Unknown 

6 

1.5 

8  relapsed 
15  per  cent 


8  relapsed 
25.8  per  cent 


11  relapsed 
55  per  cent 


5  relapsed 
17.9  per  cent 


27  relapsed 
23.9  per  cent 

28  tuberculous 
77.7  per  cent 

10  relapsed 

31.2  per  cent 
19  tuberculous 

86.4  per  cent 

1  relapsed 
100  per  cent 


1  tuberculous 
100  per  cent 

70  relapsed 

25.1  per  cent 
49  tuberculous 

77.7  per  cent 
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TABLE  Ic 
Signs  stationary  159  cases  or  16.3  per  cent  of  total  979  cases 


CONLmCN   ON   ADMISSION 


Incipient  97  or  61.1 
per  cent 


Moderately  advanced 
61  or  38.3  per  cent 


Far  advanced    1    or 
0.6  per  cent 


CONDITION  ON 

DISCHARGE 


Apparently 

arrested 

42 

(43.3  per  cent) 

Quiescent 

26 

(26.8  per  cent) 


Active 

29 

(29.9  per  cent) 

Apparently 

arrested 

6 

(9.8  per  cent) 

Quiescent 

38 

(62  per  cent) 


Active 

17 

(27.8  per  cent) 


Quiescent 

1 

(100  per  cent) 


Active 
0 


Summary , 


PRESENT  (1918) 

NUMBER 

PER 

CONDITION 

OF  CASES 

CENT 

Well 

39 

92.8 

Living 

1 

2.3 

Dead 

2 

4.7 

Unknown 

WeU 

22 

84.6 

Living 

2 

7.7 

Dead 

2 

7.7 

Unknown 

WeU 

25 

86.2 

Living 

4 

13.8 

Dead 

Unknown 

WeU 

5 

83.3 

Living 

Dead 

1 

16.7 

Unknown 

Well 

27 

71.1 

Living 

8 

21.1 

Dead 

2 

5.2 

Unknown 

1 

2.6 

WeU 

5 

29.4 

Living 

2 

11.8 

Dead 

9 

52.9 

Unknown 

1 

5.9 

WeU 

1 

100.0 

Living 

Dead 

Unknown 

WeU 

Living 

Dead 

Unknown 

WeU 

124 

78.0 

Living 

17 

10.7 

Dead 

16 

10.1 

Unknown 

2 

1.2 

5  relapsed 
12.8  per  cent 

1  tuberculous 
50  per  cent 

6  relapsed 
27.2  per  cent 

2  tuberculous 
100  per  cent 

10  relapsed 
40  per  cent 


8  relapsed 

28.2  per  cent 
2  tuberculous 

100  per  cent 

1  relapsed 
20  per  cent 

8  tuberculous 
88.9  per  cent 


30  relapsed 

25.8  per  cent 
13  tuberculous 

81.3  per  cent 
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It  will  also  be  noted  that  among  the  former  patients  the  chances  of  hav- 
ing a  relapse  or  of  having  tuberculosis  as  the  ultimate  cause  of  death 
after  leaving  the  sanatorium  are  respectively  25.1  per  cent,  and  yj."]  per 
cent,  as  compared  to  34.5  per  cent,  and  87.7  per  cent,  in  the  case  of  those 
w^ith  an  increase  of  signs. 

Our  third  and  last  point  to  be  considered  is  v^hether  there  is  any  way 
of  comparing  the  value  of  symptoms  with  physical  signs  as  regards  prog- 
nosis. In  order,  therefore,  to  get  some  idea  of  the  role  played  by  a  change 
in  physical  signs  would  it  not  be  fair  to  take  our  cases  which  were  dis- 
charged as  "  Quiescent  "  or  "  Arrested,"  divide  them  into  three  groups, 
depending  on  whether  their  signs  have  progressed,  retrogressed  or  re- 
mained unchanged,  and  then  compare  the  present  condition  of  each  one 
of  these  groups.     This  will  be  seen  in  Table  II.     Of  our  total  of  979  cases, 

TABLE  2 

Summary  of  present  coiidition  {1918)  of  511  arrested  cases 


NUMBER  OF  CASES 

PER  CENT 

Increase 

Decrease 

Stationary 

Total 

Increase 

Decrease 

Stationary 

Total 

Well 

Living 

Dead 

Unknown  .... 

154 
31 

55 
2 

145 

18 

38 

3 

50 
10 

4 

1 

349 

59 

97 

6 

63.6 

12.8 

22.7 

0.8 

71.1 

8.8 

18.6 

1.5 

76.9 

15.4 

6.2 

1.5 

68.3 

11.5 

19.0 

1.2 

Total 

242 

204 

65 

511 

100.0 

100.0 

100.0 

100.0 

511  were  discharged  as  "Arrested."  Of  the.se  arrested  cases,  68.3  per 
cent,  were  well  in  1918,  while  19  per  cent,  had  died  and  11.5  per  cent,  were 
living.  Of  those  with  increased  signs  63.6  per  cent,  are  well,  22.7  per 
cent,  are  dead  and  12.8  per  cent,  are  living.  Of  those  with  decreased  signs, 
the  figures  are  71.  i  per  cent.,  18.6  per  cent.,  8.8  per  cent.,  while  for  the 
stationary  cases  we  get  76.9  per  cent.,  6.2  per  cent.,  15.4  per  cent.  It  will 
be  noted  that  the  highest  percentage  of  those  grouped  as  "  Well  "  and  the 
lowest  death  rates  are  in  the  stationary  group.  This  undoubtedly  is  ex- 
plained by  the  fact  that  49  per  cent,  of  patients  in  this  group  were  without 
rales,  and  hence,  as  to  be  expected,  did  very  well. 

TABLE  3 
Summary  of  present  condition  {1918)  of  total  979  consecutive  cases;  discharged  from  Trudeau 

Sanatorium  from  1907  to  1913 


NUMBER  OF  CASES 

PER  CENT 

Increase 

Decrease 

Stationary 

Total 

Increase 

Decrease 

Stationary 

Total 

Well 

223 

62 

131 

6 

278 

51 

63 

6 

124 
17 
16 

2 

625 

130 

210 

14 

52.8 

14.7 

31.1 

1.4 

69.9 

12.8 

15.8 

1.5 

77.9 

10.7 

10.1 

1.3 

63  8 

Living 

Dead 

Unknown  .... 

13.3 

21.5 

1.4 

Total 

422 

398 

159 

979 

100.0 

100.0 

100.0 

100.0 
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Table  III  is  presented  in  order  to  show  how  a  progression  or  a  diminu- 
tion of  physical  signs  compares  with  the  grand  total  of  all  our  cases  re- 
gardless of  their  condition  on  admission  or  discharge.  The  same  general 
trend  will  be  noted  as  in  Table  II,  which  we  have  just  been  considering, 
that  is:  —  of  those  with  increased  signs  52.8  per  cent,  are  well,  31.1  per 
cent,  are  dead  and  14.7  per  cent,  are  living.  Of  those  with  decreased 
signs  the  figures  are  69.9  per  cent.,  15.8  per  cent,  and  12.8  per  cent.,  while 
for  the  stationary  cases  we  get  77.9  per  cent.,  lo.i  per  cent.,  10.7  per  cent. 

Before  closing  I  wish  to  express  my  appreciation  to  Dr.  Brown  for 
instituting  a  system  of  records  with  a  follow-up  system  which  has  worked 
so  satisfactorily  that  only  fourteen,  or  1.4  per  cent,  of  the  979  cases  in  this 
paper  are  untraced. 

I  also  wish  to  express  my  thanks  to  Mr.  George  Milan,  our  statis- 
tician, for  his  many  helpful  suggestions. 

CONCLUSIONS 

1.  In  spite  of  the  fact  that  practically  70  per  cent,  of  the  patients  in  our 
series  were  discharged  as  "  Apparently  Arrested  "  or  "  Quiescent,"  44  per 
cent,  showed  an  increase  in  their  physical  signs  during  their  stay  in  the 
institution,  41  per  cent,  showed  a  decrease,  while  16  per  cent,  remained 
stationary. 

2.  Among  the  patients  in  our  series  in  whom  the  physical  signs  di- 
minished, one-third  more  were  well,  one-half  less  were  dead,  one-ninth  less 
of  the  deaths  in  which  the  causes  were  known  were  caused  by  tuberculosis, 
and  there  were  about  one-fourth  fewer  relapses  at  the  end  of  from  five 
to  eleven  years,  than  in  the  cases  of  those  patients  in  whom  signs  increased. 

3.  In  regard  to  the  arrested  cases  68.3  per  cent,  are  well,  19  per  cent, 
are  dead  and  11.5  per  cent,  are  living  after  a  period  of  from  five  to  eleven 
years  after  discharge,  regardless  of  the  change  of  physical  signs.  Of 
those  with  increased  physical  signs  63.6  per  cent,  are  well,  22.7  per  cent,  are 
dead  and  12.8  per  cent,  are  living.  Of  those  with  decreased  physical  signs 
71. 1  per  cent,  are  well,  18.6  per  cent,  are  dead  and  8.8  per  cent,  are  living, 
while  those  with  stationary-  physical  signs  show  76.9  per  cent,  are  well,  6.2 
per  cent,  are  dead  and  15.4  per  cent,  are  Hving. 

In  dealing  with  all  cases  in  our  series,  regardless  of  admission  or  dis- 
charge condition,  and  regardless  also  of  physical  signs,  63.8  per  cent,  are 
well,  21.5  per  cent,  are  dead  and  13.3  per  cent,  are  living  after  a  period  of 
from  five  to  eleven  years  after  discharge.  In  all  our  cases,  however, 
showing  increased  signs,  52.8  per  cent,  are  well,  31.1  per  cent,  are  dead,  and 
14.7  per  cent,  are  living.  Of  those  with  decreased  signs,  69.9  per  cent,  are 
well,  15.8  per  cent,  are  dead,  and  12.8  per  cent,  are  living;  while,  for  the 
stationary  cases,  77.9  per  cent,  are  well,  lO.i  per  cent,  are  dead  and  10.7 
per  cent,  are  living. 

4.  Whether  for  arrested  or  for  all  cases,  patients  with  stationary  phy- 
sical signs  (absence  of,  or  no  change  in,  rales)  do  best,  while  those  with 
decrease  of  rales  do  better  than  those  with  an  increase. 

5.  Physical  signs  and  the  symptoms  cannot  be  compared  separately  but 
should  be  considered  together  in  making  a  prognosis. 
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DISCUSSION  ON  PAPER  BY  DR.  TRUDEAU 

Dr.  Charles  L,  Minor,  Asheville:  My  mind  goes  back  to  that 
great  diagnostician  of  the  seventies.  Dr.  I  earning.  You  remember 
he  showed  the  impossibiHty  of  distinguishing  at  times  between  frictions 
and  rales.  That  book  of  his  is  a  good  one  to  read,  but  you  have  to  read 
it  with  care  or  it  will  unsettle  your  ideas.  It  seems  to  me  that  cases  that 
are  unquestionably  improving  and  doing  well  and  that  showed  up  well  at 
the  end  despite  the  increased  signs,  must  have,  to  a  certain  extent,  been 
cases  where  the  sounds  were  really  pulmonary  frictions.  Pulmonary 
frictions  occur  in  the  healing  cases,  as  we  know,  and  remain  for  a  long 
time.  The  only  possible  rational  explanation  to  me  is  that  that  was  the 
case.  I  am  satisfied  that  every  man  who  works  in  pulmonary  tuber- 
culosis realizes  the  impossibility  at  times  of  distinguishing  the  one  from  the 
other. 

That  brings  me  to  the  next  point.  I  know  that  Dr.  Trudeau  will  agree 
with  me  that  whatever  statistics  might  seem  to  show,  I,  and  I  am  sure 
all  workers  in  this  line,  would  be  willing  to  say  that  you  have  got  to  stick 
to  one  thing  in  prognosis  —  stick  to  symptoms.  Signs  are  very  interesting 
things.  We  observe  as  carefully  as  we  can  with  our  weak  abilities ;  we 
find  out  what  we  can,  but  a  symptom  is  a  definite,  positive,  plainly  inter- 
pretable  fact.  The  sign  is  not  by  any  means  as  surely  to  be  interpreted. 
The  symptom  is  a  fact.  Who  doesn't  know  that  the  patient  with  increased 
cough,  losing  weight,  rising  temperature,  etc.,  will  sometimes,  despite  that, 
show  improving  signs?  Is  that  an  improving  patient?  Not  by  any 
means.  We  discharge  some  of  them  with  a  good  many  signs  left  and  we 
discount  the  signs  because  the  symptoms  have  all  disappeared.  I  wouldn't 
for  one  minute  sneer  at  physical  diagnosis  ;  it  is  an  invaluable  thing  and  the 
doctor  who  slurs  it  and  doesn't  do  it  thoroughly  is  sinning  against  his 
patient,  but  in  matters  of  this  sort  it  is  the  symptom  that  we  have  to  rely 
upon.  I  believe  that  the  discrepancy  here  can  be  explained  only  by  a  mis- 
interpretation of  rales. 

I  make  a  marked  distinction  between  a  moist  rale  and  a  dry  rale.  A 
moist  rale  denotes  softening  tissue  or  something  pathological.  The  dry 
rale  (I  am  not  talking  now  of  friction  at  all ;  I  am  talking  of  a  dry  crackle 
and  the  various  dr^-  rales)  is  not  always  evidence  of  active  pathology.  If 
you  get  a  moist  rale  you  won't  get  it  in  the  improving  patient.  If  you  get 
a  dry  rale,  console  yourself  for  its  significance  with  few  or  no  symptoms 
is  slight.  Study  the  symptoms.  You  may  see  the  patient  years  after- 
v.-ards  and  still  find  those  rales  there. 

Dr.  Lawrason  Brown,  Saranac  Lake:  I  was  much  interested  in 
what  Dr.  Minor  said.  I  might  state  that  I  examined  many  of  those 
patients  at  both  of  the  examinations  to  which  Dr.  Trudeau  referred  and  if 
the  rales  were  of  pulmonic  origin  at  one  time  and  if  they  were  of  pleuritic 
origin  at  another,  they  gave  no  evidence  of  this  fact.  I  think,  of  course, 
that  there  are  various  explanations.  I  had  a  case  under  my  care  some 
years  ago  in  which  I  thought  the  rales  were  due  to  friction.     The  patient 
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had  apparently  recovered  and  had  been  working  for  seven  years.  His 
mother  called  me  to  see  him  one  day  when  he  was  evidently  dying  from 
some  septic  process,  and  appendicitis  had  led  to  a  number  of  hepatic  ab- 
scesses. There  had  always  been  rales  over  the  upper  part  of  his  lung,  but 
when  we  did  the  autopsy  we  found  a  condition  of  conglomerate  tubercles 
scattered  throughout,  but  no  especial  evidence  of  pleurisy.  That  sug- 
gested another  point,  namely,  that  at  times  in  patients  that  are  doing  well, 
it  is  possible  to  have  what  might  be  said  to  be  more  mucous  secreted  than 
can  be  absorbed,  due  to  the  change  in  the  bronchial  mucous  membrane. 
For  this  reason  you  may  get  rales  in  some  of  these  cases.  If  scar  tissue 
forms  and  comes  nearer  the  surface  of  the  lung  as  the  patient  gets  better, 
you  may  hear  rales  more  distinctly.  As  mucous  is  dammed  back,  it  may 
also  approach  the  surface,  and  so  for  one  reason  or  another  as  the  patient 
improves,  you  may  hear  more  rales  in  the  lungs.  I  called  attention  to 
the  fact  some  eight  or  ten  years  ago,  that  in  some  instances  as  patients 
grow  better,  increases  of  physical  signs  as  evidenced  by  rales,  are  present. 


ARTIFICIAL   HELIOTHERAPY  IN    PULMONARY 

TUBERCULOSIS 

Selig  Simon,  M.  D. 

St.  Louis 

In  the  winter  of  1917  we  began  the  use  of  artificial  heHotherapy  on 
every  patient  in  the  tuberculosis  pavilion  of  the  Jewish  Home  for  Chronic 
Invalids,  irrespective  of  the  condition  in  the  lungs. 

Since  many  of  our  patients  were  bed-ridden  and  we  had  only  one  lamp 
we  were  compelled  to  use  a  technique  where  we  could  expose  a  maximum 
number  of  patients  in  a  given  period.  In  all  we  have  rayed  some  fifty 
or  more  patients  and  a  resume  of  our^  findings  is  the  subject  of  this  report. 

At  first  we  gave  each  patient  preliminary  preparation  consisting  of  ex- 
posure of  the  feet  for  five  minutes,  followed  48  hours  later  by  a  ten 
minute  exposure  of  the  feet  and  a  five  minute  exposure  of  the  legs,  and 
continuing  upward  until  reaching  the  chest,  each  new  segment  receiving 
five  minute  exposures  while  those  below  received  ten,  fifteen,  twenty, 
twenty-five  and  thirty  minute  exposures,  respectively,  depending  on  their 
distance  from  the  segment  last  rayed. 

Later  we  discontinued  this  preliminary  preparation  and  began  at  once 
with  a  five  minute  exposure  of  the  anterior  chest,  repeating  this  every 
Tuesday,  Thursday  and  Saturday  until  twelve  five  minute  exposures  had 
been  given,  after  which  we  exposed  the  posterior  chest  in  the  same  way 
and  for  the  same  length  of  time,  at  the  same  time  increasing  the  anterior 
exposures  to  ten  minutes.  This  five  minute  increase  after  twelve  expo- 
sures was  continued  until  fifteen  minutes  was  reached  and  twelve  ex- 
posures given  for  that  length  of  time.  This  constituted  a  course  of  treat- 
ment, of  36  rayings  each  to  the  front  and  back  of  the  chest,  twelve  of  each 
for  five,  ten,  and  fifteen  minute  periods. 

A  goodly  number  of  the  bed-ridden  patients  refused  to  complete  the 
course  largely  on  account  of  the  effort  and  strain  of  being  lifted  from  bed 
to  recliner  and  from  recliner  to  bed  and  because  of  the  discomfort  of 
dressing  and  undressing.  Several  showed  blood-streaked  sputum  or  small 
quantities  of  free  blood  which  might  well  have  been  due  to  the  physical 
exertion  and  not  to  the  rays  themselves.  One  patient  who  showed  good 
tanning  suddenly  developed  several  large  blebs  and  later  pulmonary 
hemorrhages  which  was  the  first  blood-spitting  she  had  ever  done. 

SKIN  REACTIONS 

The  first  sign  of  the  ray  occurring  within  24  to  48  hours  is  an  erythema 
which  usually  causes  no  discomfort  but  in  certain  patients  manifests  itself 
as  a  mild  irritation  of  an  itching,  burning  character  which  gradually  dis- 
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appears  and  in  most  cases  causes  no  further  complaint.  As  the  raying 
continues,  the  intensity  of  the  reddening  increases,  taking  on  a  deeper  hue. 
This  is  especially  frequent  in  individuals  with  light  complexions  and  re- 
mains unaltered  throughout,  and  long  after  a  full  course  of  treatment, 
while  in  the  majority  of  the  brunette  type  of  patients,  the  red  gives  way 
to  a  light  tan.  Except  in  a  few  blondes  where  localized  patches  (freckles) 
of  tanning  occurred,  changes  in  the  color  of  the  skin  were  uniform  over 
the  whole  surface  treated.  The  eyes  were  protected  by  means  of  blue- 
colored  goggles  and  we  soon  were  compelled  to  cover  the  head  to  avoid 
the  peculiar  dry  feeling  of  the  head  and  hair  so  frequently  complained  of. 
It  may  be  interesting  to  state  that  the  unprotected  eyes  soon  (within  a  few 
hours)  show  conjunctival  reddening,  that  photobia  becomes  marked,  and 
any  attempt  at  closing  the  lids  gives  rise  to  a  pecular  sensation  as  though 
someone  were  rubbing  the  eye  ball  with  fine  sand-paper ;  sleeping  is 
impossible.  This  annoying  condition  soon  subsides  and  after  48  hours 
no  trace  of  its  presence  remains.  The  forehead  after  numerous  exposures 
changes  from  red  to  tan  and  flaky  exfoliation  is  constant.  Flaking  of  the 
superficial  skin  of  the  chest  occurred  frequently  in  our  series  without 
however  any  definite  regularity  either  as  to  number  of  treatments  or 
complexion,  yet  more  frequently  in  the  blonde  type.  The  only  serious  skin 
condition  we  met  with  was  the  case  of  the  patient  above  referred  to,  who 
developed  several  large  blebs  over  the  anterior  chest,  on  account  of  which 
we  had  to  discontinue  the  treatment. 

Temperature  Reactions.  We  do  not  feel  warranted  in  expressing  any 
definite  opinion  except  to  state  that  the  rays  of  themselves  cause  little,  if 
any,  temperature  changes. 

Pulse  Reaction.  We  also  were  unable  to  find  any  changes  in  the  pulse 
rate  as  being  directly  caused  by  the  light. 

Sputum  and  Cough.  Except  in  rare  instances  these  showed  no  changes 
from  what  we  considered  usual  for  the  particular  patient  before  beginning 
treatment. 

General  Reaction.  Aside  from  the  benefit  accruing  from  the  thought 
that  a  new  treatment  was  being  used  we  could  see  no  changes  in  the  consti- 
tutional reaction  of  the  patients. 

Reaction  in  the  Lungs.  We  feel  that  the  degree  of  activity  is  the  only 
logical  method  whereby  we  can  determine  the  immediate  efifect  of  light 
treatment  so  that,  if,  as  a  result  of  a  course  of  raying  a  patient  whose 
process  was  active  but  stationary  before  treatment  showed  spreading  ac- 
tivity, that  process  was  probably  aggravated  by  such  treatment.  On  the 
other  hand  a  patient  whose  process  showed  progressive  activity,  which 
improved  after  treatment,  was  very  likely  benefited  by  the  rays.  If  a 
process  showed  no  changes  subsequent  to  treatment  the  focus  was  un- 
affected by  the  rays. 

Now  many  strange  happenings  occur  with  light.  For  example  a  patient 
who  had  resided  in  the  sanatorium  for  six  months  and  showed  a  wide- 
spread process  over  both  lungs,  fibrotic  in  tendency  but  inactive,  was 
given  one  five  minute  exposure  early  in  March  of  this  year  and  48  hours 
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later  for  the  first  time  since  admission  showed  blood-streaked  sputum. 
Again,  a  boy  i6  years  old  with  an  active  focus  in  the  left  upper  lobe,  but 
with  negative  sputum,was  given  treatment  which  totaled  36  hours ;  and 
physical  examination,  the  screen  and  x-ray  plate,  as  well  as  constitutional 
symptoms,  failed  to  show  the  slightest  changes  either  in  the  patient  or  his 
lung  process.  Assuming  that  the  blood-streaked  sputum  in  the  first  case 
was  not  coincidental  but  was  indeed  due  to  the  treatment  we  find  it  diffi- 
cult to  understand,  how,  according  to  the  theory  of  Peterson,  a  change  in 
the  ferment-anti  ferment  balance  could  bring  about  so  violent  a  reaction 
while  in  the  second  case  no  reaction  took  place.  It  may  of  course  be  pre- 
sumed that  in  the  first  case  the  tuberculous  foci  were  numerous  and  but 
weakly  invested  and  only  a  minumum  of  change  in  the  ferment-anti  fer- 
ment balance  was  needed  to  bring  about  a  definite  though  undiscovered 
change  in  the  lungs,  while  in  the  second  case  the  focus  was  so  well  in- 
vested that  no  amount  of  rays  was  sufficient  to  upset  this  balance.  And  if 
we  subscribe  to  Peterson's  conception,  then  light  like  tuberculin  or  iodides 
brings  about  the  same  changes  in  the  tuberculous  focus  and  from  it  we 
postulate  that  destructive  and  degenerative,  not  constructive  and  reparative 
processes  ensue,  since  we  have  never  seen  active  tuberculosis  of  the  lungs 
improve  either  under  tuberculin,  iodine,  or  iodide  therapy.  But  while  light 
rays,  chemical  in  their  nature,  may  bring  about  changes  in  the  body  through 
a  mechanism  similar  to  that  of  drugs  or  bacterial  products,  certain  phe- 
nomena peculiar  in  themselves  differentiate  the  effect  of  such  rays  and 
place  this  form  of  therapy  in  a  class  by  itself.  It  is  to  this  particular 
phase  of  the  subject  that  attention  should  be  directed.  Artificial  heliothe- 
rapy in  lung  tuberculosis  is  not  curative  nor  can  one  say  it  is  reparative, 
but  we  believe  it  does  that  which  nothing  heretofore  has  done  so  well, 
namely,  it  convinces  us  that  patients  who  we  have  been  led  to  believe  have 
reached  a  stage  of  quiescence  are  safe  for  return  home  and  for  work ; 
for  we  have  yet  to  have  a  patient  discharged  as  recovered,  who  has  been 
subjected  to  the  lamp  treatment,  return  to  us,  or  as  far  as  we  know  to  any 
other  institution. 

Another  distinct  value  of  the  lamp  is  its  aid  in  proving  the  absence  of 
"  suspected  tuberculosis,"  of  "  doubtful  tuberculosis,"  of  "  incipient 
tuberculosis "  that  does  not  exist.  On  the  other  hand  our  experience 
forces  us  to  believe  that  in  definite  proven  tuberculosis,  activity  is  in  many 
cases  aggravated  and  inactive  lesions  reactivated. 

We  do  not  wish  to  be  understood  as  condemning  the  treatment,  since 
our  experience  with  it  is  comparatively  small  and  our  knowledge  of  its 
action  immature;  but  our  observations  from  a  purely  clinical  standpoint 
on  some  50  to  60  patients  lead  us  to  believe  that  it  holds  out  little  hope  as 
a  curative  agent  in  lung  tuberculosis. 

DISCUSSION  ON  PAPER  BY  DR.  SIMON 

Dr.  A.  G.  Shortle,  Albuquerque,  N.  M.:  Perhaps  I  am 
rather  out  of  place  as  my  experience  has  been  confined  to  lieHotherapv 
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without  the  "  artificial,"  but  I  can't  let  the  opportunity  pass  to  say  that 
we  should  cease  to  use  the  artificial  when  we  have  an  opportunity  to  use 
the  real  thing.  Like  any  other  substitute,  it  is  not  the  equivalent  of  the 
thing  we  are  trying  to  copy. 

I  built  the  first  sun  bath,  at  my  place,  over  eight  years  ago  and  have 
used  it  continuously  since,  or,  at  least,  with  a  chain  of  others.  I  have 
three  now ;  and  I  have,  several  times,  particularly  in  the  Southwest,  talked 
on  the  subject  of  heliotherapy.  I  must  say  that,  so  far,  my  efiforts  haven't 
been  appreciated.  The  doctors  will  say,  "  That  is  fine,"  "  That  is  good," 
but  no  one  seems  to  use  it.  Even  in  Albuquerque  and  in  the  Southwest 
where  I  have  friends  who  have  seen  the  results  and  know  that  they  are 
real,  it  is  not  used  nearly  as  much  as  it  should  be. 

Regarding  solarization  in  this  climate,  we  have,  of  course,  much  more 
sunlight,  and  conditions  are  much  more  favorable,  in  the  Southwest  than 
here.  For  instance,  in  the  matter  of  time  exposure,  we  get  about  the 
same  result  in  an  hour  that  you  get  in  two  hours  here,  because  for  every 
two  hundred  and  tw^enty-odd  feet  increase  in  altitude,  the  heat  of  the  sun 
is  increased  one  degree,  so  we  have  not  only  more  sun  but  it  is  more 
intense.  However,  you  can  get  good  results  right  in  St.  Louis.  Dr. 
Campbell,  in  Memphis,  has  done  some  very  excellent  work,  and  had  some 
very  remarkable  results  in  the  surgical  types  of  tuberculosis ;  and  the 
climate  of  Memphis  is  certainly  no  better  than  the  average  of  the  Missis- 
sippi Valley. 

There  is  one  objection,  I  think,  to  the  artificial  heliotherapy :  unless  it  is 
used  in  an  institution  it  involves  the  patient's  going  to  the  office  to  take 
the  treatment,  and  I  have  always  said  that  for  tuberculosis  there  are 
few  treatments  of  sufficient  value  to  justify  the  patient's  going  to  the 
office  to  get  them.  I  think  the  patients  are  better  off  in  bed,  doing  with- 
out the  treatment. 

The  doctor  speaks  of  the  reactions.  I  should  say  that  these  are  not 
the  fault  of  the  remedy,  but  the  fault  of  the  dose.  In  using  heliotherapy 
we  have  to  start  cautiously  and  increase  the  exposures  very  slowly.  So 
many  people  seem  to  think  that  they  must  expose  the  part  infected, 
for  instance,  if  you  have  a  tuberculous  knee,  that  you  should  expose 
it.  But  the  most  important  thing  to  be  obtained  is  complete  pigmentation 
of  the  entire  body.  Whether  it  is  tuberculosis  of  the  throat  or  of  the 
spine,  always  start  with  exposure,  say  from  the  foot  to  the  knee,  and 
go  on  increasing  about  one  inch  a  day  until  the  entire  body  is  exposed, 
but  never  the  head.  In  our  climate  we  usually  expose  about  twenty 
minutes,  the  patient  lying  on  the  back,  and  then  twenty  minutes  with 
the  patient  lying  on  the  face.  We  do  this  twice  a  day,  making  forty 
minutes  in  the  forenoon  and  forty  minutes  in  the  afternoon.  It  is  only 
after  the  patient  is  well  pigmented  that  I  obtain  exposures  up  to  an 
hour  twice  a  day.  I  have  a  patient  now  getting  an  hour  and  ten 
minutes  twice  a  day,  but  in  this  climate,  with  the  less  intense  sun,  you 
could  double  that.  In  fact,  Dr.  Campbell  has  patients  at  Memphis  ex- 
posed to  the  sun  as  long  as  he  has  sun  on  any  given  day,  sometimes  six 
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or  eight  hours.  I  think  the  most  remarkable  results  we  get  are  in  the 
surgical  types.  I  have  had  cases  of  tuberculous  enteritis  in  which  one 
could  not  doubt  the  diagnosis,  they  were  so  very  frankly  that  —  cases 
of  frequent  bowel  movements,  inability  to  eat  anything  but  certain  given 
foods,  etc.,  and  many  times  one  could  even  feel  the  peritoneum  or  the 
swollen  lymph  glands  in  the  peritoneum;  and  with  no  other  treatment, 
these  bowel  movements  gradually  decreased  and  improvement  was  so 
remarkable  that  I  always  hesitate  to  tell  about  them.  Two  particularly 
severe  cases  of  tuberculosis  of  the  bladder  and  kidney  showed  such  re- 
markable improvement  that  their  histories  sound  ver}^  much  like  a  patent 
medicine  advertisement. 

The  profession  has  missed  some  valuable  years  in  not  using  helio- 
therapy before  this. 

Dr.  Louis  C.  Boisliniere,  St.  Louis :  I  am  glad  to  hear  Dr.  Shortle 
say  that  we  can  use  solarization  in  St.  Louis.  As  it  seems  to  be  a  chronic 
disease  all  over  the  country  to  malign  unjustly  the  salubrious  climate  of 
St.  Louis,  I  want  to  say  for  the  edification  of  this  assembly  that  in 
San  Antonio,  Texas,  the  percentage  of  sunshine  is  64,  in  St.  Louis  it 
is  63,  and  at  Colorado  Springs  70,  at  Chicago  it  is  50.  So  if  solarization 
can  be  used  in  Albuquerque  with  its  probable  80  per  cent.,  I  don't  know 
but  that  it  could  be  used  in  St.  Louis  with  its  63  per  cent. 


SILENCE    IN    THE   TREATMENT    OF 
PULMONARY  TUBERCULOSIS 

By  S.  W.  Schaefer,  M.D. 

Colorado  Springs 

At  practically  every  meeting  of  the  National  Tuberculosis  Association 
the  question  of  rest  and  exercise  in  the  treatment  of  pulmonary  tuber- 
culosis comes  up.  While  the  great  majority  of  pthisiologists  recognize 
the  value  of  rest  yet  even  now  some  of  our  most  prominent  specialists 
claim  that  bed  rest  should  be  used  only  when  the  patient's  tempera- 
ture is  over  100.5°  ^-  Luckily.  I  believe  this  view  is  not  generally  held; 
if  it  were  the  treatment  of  pulmonary  tuberculosis  would  be  put  back  more 
than  a  score  of  years.  However  even  those  who  appreciate  the  value  of 
rest,  differ  considerably  as  to  the  intensity  and  the  duration  of  its  appli- 
cation. 

The  historical,  experimental  and  clinical  foundation  for  the  use  of  ab- 
solute rest  has  been  well  summarized  in  the  papers  of  Kinghorn,  Bush- 
nell,  Pratt  and  in  a  previous  paper  by  myself,  but  it  would  seem  well  to 
quote  again  some  of  these  experimental  data.  A.  K.  Krause  claims  that 
a  person's  resistance  to  tuberculosis  is  that  person's  power  to  form  scar 
tissue  around  a  tuberculous  focus  of  such  density  and  completeness  that 
the  focus  is  entirely  cut  off  from  the  circulatory  system.  If  this  be  cor- 
rect, and  Krause  has  brought  very  effective  arguments  and  proofs  m 
favor  of  it,  the  researches  of  Tendeloo  point  out  the  rationale  of  rest. 
He  has  shown  that  a  chemical  irritant  injected  into  normal  lung  tissue 
produces  a  central  necrosis  surrounded  by  areas  of  different  degrees  of 
inflammation,  and  outside  these  a  zone  of  scar  tissue  formation.  In 
tuberculosis,  scar  tissue  is  likewise  formed  by  the  reaction  of  the  lung 
to  the  irritation  of  the  toxins  of  the  bacilli.  These  toxins  cause  the  most 
efficient  formation  of  scar  tissue  at  a  certain  optimum  distance;  if  the 
parts  are  constantly  moving  the  "  optimum  distance  "  will  be  distributed 
over  a  greater  area  of  tissue,  but  since  it  is  not  concentrated  at  any 
given  point,  the  scar  tissue  formation  will  be  diffuse,  but  less  effective 
and  less  complete.  Therefore  the  quieter  the  lungs  are  kept,  the  more 
efficient  and  more  localized  will  be  the  scar  tissue  formed. 

Tendeloo  has  also  emphasized  the  fact  that  the  diseased  portion  of 
the  lung  contains  more  lymph  and  expands  less  than  the  surrounding 
healthy  lung,  and  believes  that  the  tuberculous  process  in  the  lung  is 
spread  by  the  aspiration  of  lymph  from  the  diseased  focus  which  presum- 
ably contains  tubercule  bacilli  and  toxins.  If  the  lung  is  brought  to 
complete  rest,  the  flow  of  lymph  through  the  tuberculous  focus  is  very 
much  diminished,  with  consequent  decrease  of  nutritive  substance  to  the 
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diseased  area  and  the  accumulation  therein  of  tuberculous  toxins  which 
definitely  retards  the  growth  of  the  bacilH. 

Also,  according  to  Tendeloo,  the  respiratory  changes  in  volume  of 
the  lung  are  least  in  its  superathoracic  and  paravertebral  sections,  i.e., 
the  apical  and  hilus  portion  of  the  lungs  move  less  than  the  basal  and 
peripheral  portions.  And  it  is  a  well  known  clinical  fact  that  a  lesion  in 
the  base  of  the  lung  is  much  more  serious  and  heals  much  more  slowly 
than  one  located  elsewhere. 

Clinical  experience  supports  these  ideas  and  the  use  of  bed  rest  has 
increased  tremendously  in  the  last  few  years  and  with  its  use  the  re- 
sults are  becoming  more  favorable.  But  for  certain  cases  even  abso- 
lute bed  rest,  with  or  without  postural  treatment,  is  not  sufficient,  and 
unless  they  are  able  to  take  artificial  pneumothorax  or  willing  to  submit 
to  an  extra-pleural  thorocoplastic  operation,  they  seemed  doomed.  Of 
course  there  are  many  cases  who  on  account  of  a  bilateral  lesion  or  adhe- 
sions on  the  diseased  side  are  unsuitable  for  pneumothorax  or  unwilling 
to  be  operated  upon.  In  trying  to  find  some  means  further  to  immobilize 
the  lungs  of  these  patients  I  remembered  several  patients  with  involvement 
of  the  larnyx  who  had  not  been  allowed  to  talk  at  all  for  several  months, 
and  whose  pulmonary  condition  during  this  time  showed  greater  improve- 
ment than  it  had  before  or  since.  It  occurred  to  me  that  it  was  not 
necessary  to  have  a  laryngeal  involvement  in  order  to  put  a  patient  on  the 
"  silent  bed  cure."  A  priori  this  method  should  prove  of  value  in  the 
treatment  of  individuals  of  several  classes : 

I.  The  patient  with  pulmonary  lesions  who  has  not  made  satis- 
factory progress  on  the  ordinary  regimen  of  rest  and  who  is  un- 
suitable for  operative  procedures. 
II.  The  alert  talkative  patient  who  although  in  bed  exercises  his 
lungs  more  than  he  would  in  walking  around  the  block. 
III.  The  nervous  excitable  patient  in  whom  conversation  is  most  apt 
to  upset  his  central  nervous  system  already  impaired  by  the  tuber- 
culous toxin. 

With  these  ideas  in  mind  this  treatment  was  tried  on  several  moderately 
advanced,  and  far  advanced  cases  with  results  which  indicate  the  wisdom, 
even  the  need,  of  paying  more  attention  to  restricting  the  amount  of 
talking  in  which  patients  are  allowed  to  indulge.  The  results  in  some 
of  these  cases  are  most  striking.  One  patient,  a  school  teacher,  had  been 
in  bed  for  three  months  with  no  improvement ;  almost  immediately  after 
she  was  put  on  absolute  silence  her  temperature  became  lower  and  she 
improved  in  every  way.  Probably  a  more  striking  illustration  is  that  of 
a  graduate  nurse  who  recently  came  out  from  Illinois  with  far  advanced 
disease.  She  began  to  improve  almost  at  once ;  then  in  order  to  reduce 
expenses  she  shared  a  porch  with  another  young  lady.  Although  she 
had  been  warned  to  talk  as  little  as  possible  she  at  once  grew  worse,  her 
fever  became  higher,  cough  and  expectoration  increased,  and  the  night 
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sweats  which  she  had  not  had  since  the  first  two  nights  after  her  arrival, 
returned.  After  a  couple  of  weeks  she  was  again  moved  back' to  a  single 
porch  and  put  on  absolute  silence,  and  the  change  in  her  condition  was 
immediate  and  marked.  The  tendency  to  talk  seems  to  me  to  be  the  great 
drawback  to  the  ward  and  lean-to  system  in  the  treatment  of  pulmonary 
tuberculosis. 

All  patients  when  first  seen  are  warned  against  excessive  talking;  if  the 
examination  indicates  a  critical  condition,  or  if  after  a  fair  trial  of  abso- 
lute rest  in  bed  there  is  no  improvement,  the  patient  is  advised  to  stop 
talking  and  to  use  a  pad  and  pencil  to  make  known  his  wants.  It  is  often 
surprising  to  see  how  very  soon  the  temperature  and  pulse  assume  a 
lower  level,  and  the  general  condition  of  the  patient  improves.  As  soon 
as  the  temperature  has  reached  normal  and  remained  so  for  two  or  three 
weeks,  the  patient  is  allowed  to  talk  for  five  minutes  a  day,  and  this  time 
is  very  gradually  increased  as  the  patient's  condition  warrants. 

Our  patients  who  do  least  well,  and  in  whom  this  silent  treatment  is 
most  often  indicated,  are  those  with  lesions  involving  the  base  of  the 
lung.  According  to  Tendeloo  the  base  moves  more  than  any  other  part. 
Most  people  use  abdominal  breathing  in  talk-ing,  and  it  is  apparent  that 
the  basal  portion  of  the  lungs  are  expanded  much  more  in  talking  than 
in  quiet  breathing.  I  have  tried  to  find  tables  showing  how  much  more 
work  the  lungs  do  in  talking  than  when  at  rest,  but  have  been  unable 
to  do  so.  However,  that  there  is  both  an  increase  in  rate  and  in  degree 
of  expansion  must  be  evident  to  any  one.  In  looking  up  the  literature 
I  have  been  able  to  find  only  two  references  as  to  the  value  of  silence, — 
one  article  by  Dr.  E.  E.  Prest  in  the  London  Lancet  of  April  3,  1909,  and 
one  by  Dr.  C.  Q.  Thompson  in  the  Southern  Medical  Journal,  February, 
1919. 

The  great  objection  to  the  use  of  silence  is  from  the  efifect  on  the 
psychic  condition.  On  the  other  hand  the  advantage  of  silence  is  not  solely 
due  to  the  localized  efifect  on  the  lung  but  also  to  the  lessening  of  general 
bodily  fatigue  and  the  absence  of  mental  excitement.  The  treatment 
requires  the  most  careful  supervision  and  encouragement  of  the  patient 
by  the  physician,  but  if  the  physician  has  the  absolute  confidence  of  the 
patient,  with  the  judicious  use  of  psychotheraphy  and  the  improvement  in 
the  patient's  condition  apparent  to  him,  the  mental  attitude  will  improve 
along  with  the  physical. 
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DISCUSSION  ON  PAPER  BY  DR.  SCHAEFER 

Dr.  Charles  L.  Minor,  Asheville:  It  is  a  peculiarity  of  the  medical 
profession  that  we  run  to  fashions.  Truth  is  so  beautiful  that  the  man 
who  realizes  the  truth  can't  see  anything  else.  It  has  been  very  well  shown 
that  rest  in  tuberculosis  is  of  infinite  value.  It  has  also  been  shown  that 
in  certain  stages  of  tuberculosis  exercise  is  a  valuable  thing.  The  man 
who  treats  tuberculosis  long  and  does  not  recognize  that  the  mind  is 
almost  more  important  in  the  case  than  the  lungs,  has  not,  I  think,  fully 
realized  the  job  he  is  up  against. 

If  the  doctor  is  right,  then  why  not  keep  our  patients  under  constitu- 
tional doses  of  opium  all  the  time?  Why  not  immobilize  them  in  bed 
so  there  can  be  no  motion?  I  frankly  admit  that  I  have  seen  cases  in 
which  talking  was  a  bad  thing.  The  highstrung,  nervous  patient  must 
often  be  kept  where  he  cannot  talk.  I  do  not  think  that  it  is  so  much 
from  the  physical  effect  upon  the  lung,  although  no  doubt  that  has  some- 
thing to  do  with  it,  but  because  talk  causes  over-excitement  of  the  patient. 
Loud  talking,  calling  at  a  distance,  etc.,  has  a  distinctly  bad  effect.  Such 
patients  do  better  curing  on  their  own  porches  by  themselves.  But  to 
take  a  large  number  of  our  patients  and  put  them  on  silence,  while  it 
will  slightly  help  to  immobilize  the  lung,  which  certainly  is  not  the  only 
aim  in  the  treatment  of  pulmonary  tuberculosis,  and  will  prevent  that 
natural  intercourse  of  person  with  person,  is  going  to  make  it  an  almost 
impossible  task  to  keep  up  that  mental  attitude,  that  fighting  force  within 
them,  which  is  so  necessary.  I  believe  in  the  infinite  value  of  getting  a 
body  of  patients  together,  twenty  or  thirty  of  them,  granted  they  are 
light  cases,  and  keeping  them  cheerful  and  jolly  with  a  right  mental  atti- 
tude towards  each  other,  making  them  forget  themselves,  think  of  the 
other  fellow,  and  avoid  talking  of  symptoms.  Dr.  Parfitt  told  me  yester- 
day that  in  one  of  the  sanatoria  where  he  worked,  when  the  patients 
sat  together  in  a  large  group  he  found  out  that  it  had  a  notably  good  ef- 
fect. I  have  noticed  the  same  thing  now  for  many  years.  It  is  not 
worth  the  results  that  may  be  produced  through  silence  to  deprive  the 
patient  of  the  wonderful  influence  upon  him  of  contact  with  his  fellow- 
man.  After  all,  we  must  look  at  our  patients  first  as  human  beings, 
not  as  machines.  While  there  are  certain  human  beings  who  do  distinctly 
better  if  kept  away  from  others,  that  number  will  always  be  small,  and 
when  the  doctor  recommends  such  silence  I  trust  he  will  also  recommend 
it  to  be  applied  only  to  carefully  selected  cases  who  will  always  be  a 
small  minority  of  the  total  number  he  treats. 

Note: 

It  was   impossible  to  permit  any   further  discussion  of  this  paper  or  to  allow 
the  author  to  reply,  owing  to  lack  of  time. 


EXTRAPLEURAL  THORACOPLASTY  AND  A 
MODIFICATION  OF  THE  OPERATION  OF 
APICOLYSIS  UTILIZING  MUSCLE  FLAPS  FOR 
COMPRESSION  OF  THE  LUNG 

By  Edward  Archibald,  M.D. 

Montreal 

I  IMAGINE  that  not  since  Brehmer  revolutionized  the  treatment  of 
pulmonary  tuberculosis  with  his  sanatorium  idea  and  his  program  of 
what  we  now  call  "  proper  hygienic  measures,"  has  there  been  made  any 
advance  in  the  treatment  of  the  "  lunger  "  more  productive  of  good  to 
the  patient,  or  more  sound  in  principle,  than  Forlanini's  method  of  artifi- 
cial pneumothorax.  It  is  now  generally  considered  a  definite  fault  of 
omission  to  neglect  this  procedure  in  the  proper  kind  of  case.  Upon  the 
basis  of  the  knowledge  gained  through  the  practice  of  the  method  there 
was  built,  some  fifteen  years  ago,  the  plan  of  Brauer  and  of  Friedrich, 
which  consists  in  imitating  the  method  of  artificial  pneumothorax,  where 
that  is  not  possible,  by  removing  a  sufficient  number  of  ribs  to  allow 
the  chest  wall  to  fall  in,  and  thus  to  some  extent,  bring  about  a  collapse 
of  the  lung  itself.  It  is  not  my  intention  here  to  trace  in  any  detail  the 
development  of  this  branch  of  surgery.  I  have  no  doubt  that  in  any 
case  it  is  fairly  well-known  to  all  of  you.  The  very  extensive  removal 
of  ribs,  involving  practically  the  whole  of  one  side  of  the  chest,  as  at 
first  advocated  by  Friedrich,  was  soon  abandoned  on  account  of  its  high 
mortality.  (Three  years  ago  I  reported  before  this  Association  my  first 
two  cases  of  thoracoplasty,  of  which  the  first  was  done  according  to  the 
Friedrich  plan,  the  patient  dying  in  six  days  from  oedema  of  the  other 
lung  and  failing  heart.)  Wilms  then  published,  in  191 1,  his  method  of 
columnar  resection,  which  meant  the  removal  in  one,  two  or  three  stages 
of  small  portions  of  all  the  ribs  from  the  second  to  the  tenth  behind, 
and  sometimes  also  the  resection  of  the  upper  five  or  six  ribs  in  front. 
This  method  has  remained,  with  a  few  modifications,  the  standard  of 
thoracoplastic  operations.  Its  mortality  has  been  comparatively  small. 
It  has  been  modified,  in  details  of  incision  and  length  of  ribs  resected, 
by  Sauerbruch,  and  Sauerbruch's  method  is  now  generally  adopted.  It 
soon  appeared,  however,  that  that  type  of  lesion  which  consists  chiefly  in 
extensive  apical  disease  with  cavity  well  up  in  the  upper  lobe,  was  not 
sufficiently  influenced,  in  the  sense  of  compression,  by  mere  resection  of 
ribs  even  when  the  first  rib  and  the  clavicle  were  included  in  the  resec- 
tion. The  "  spring  "  is  obviously  much  less  at  either  end  of  the  barrel 
than  it  is  in  the  middle.  The  break  in  the  clavicle  carried  with  it  also 
considerable   disability   and  deformity   from   drooping  of   the   shoulder. 
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Under  these  circumstances  Freeman,  of  Denver,  in  1909,  after  resec- 
tion of  the  upper  ribs  in  front,  advised  the  early  application  of  an  ordinary 
spring  truss,  going  over  the  shoulders,  of  which  the  pad  was  to  lie  below 
the  clavicle,  with  the  idea  of  directly  compressing  the  apex.  In  the  fol- 
lowing year,  1910,  Tuffier,  of  Paris,  devised  his  operation  of  apicolysis 
with  the  object  of  securing  compression  of  the  apex  and  the  upper  part  of 
the  upper  lobe.  This  consisted  briefly  in  the  resection  of  one  or  two  inches 
of  the  second  rib  in  front,  with  peeling  ofif  of  the  parietal  pleura  from 
the  inner  surface  of  the  rib.  This  was  accomplished  gradually  with  the 
finger  up  over  the  apex,  down  over  the  sides,  and  down  over  the  back 
until  the  whole  upper  part  of  the  lobe  was  liberated,  thus  leaving  a 
moderately  large  cavity  in  the  upper  part  of  the  thorax.  To  prevent  re- 
expansion,  and  to  keep  up  compression,  Tuffier  filled  this  cavity  with  a 
free  transplant  of  fat  taken  from  the  abdomen.  Excessive  precautions 
in  the  matter  of  asepsis  and  haemostasis  had  to  be  taken  to  insure  the 
toleration  of  the  graft.  His  last  reports  upon  the  method,  so  far  as  I 
can  discover,  are  to  be  found  in  a  long  article  upon  thoracic  surgery, 
which  he  read  before  the  International  Medical  Congress  of  1913,  in 
Ix)ndon,  and  in  an  article  in  the  Interstate  Medical  Journal  (translated) 
in  early  1914.  In  1913  Baer,  in  Switzerland,  proposed  the  filling  of  the 
apical  space  with  melted  paraffin,  and  this  method  was  used  in  a  fair 
number  of  cases  by  Sauerbruch.  The  prime  object  of  both  these  methods 
was  to  localize  compression  to  that  part  of  the  lung  which  was  chiefly, 
or  alone,  diseased  and  thus  to  obviate,  in  such  cases,  the  more  exten- 
sive operation  of  columnar  resection.  The  results  were  on  the  whole  en- 
couraging: yet  one  must  point  out  that  neither  substance,  fat  or  paraffin, 
can  be  considered  ideal.  Whether  the  fat  transplant  Hves  and  preserves 
for  any  long  time  its  original  bulk  is  not  known  and  must  remain  dubious. 
One  would  rather  expect  it  to  undergo  at  least  partial  liquefaction,  with 
consequent  diminution  in  size  and  in  compression  value.  Moreover  fat 
is  peculiarly  non-resistant  to  infection,  which  must  always  be  feared. 
As  to  paraffin  one  can  urge  that  it  is  a  foreign  body,  and  that  in  a  con- 
siderable percentage  of  the  cases  in  which  it  has  been  used  it  has  ulti- 
mately been  extruded.  Henschen  reported,  in  1914,  that  in  somewhat 
over  20  per  cent,  of  the  cases  of  paraffin  filling  failure  resulted,  usually 
on  account  of  infection.  In  Baer's  original  case,  upon  which  he  based 
his  report,  infection  occurred  apparently  through  necrosis  of  the  thin 
covering  wall  of  the  cavity  by  too  great  pressure  of  the  unyielding 
paraffin,  which  had  to  be  removed  leaving  an  annoying  tuberculous  sinus. 
Considering  all  this,  it  seemed  to  me  desirable  to  find  some  other 
method  of  exerting  compression.  My  original  idea  was,  after  separating 
the  apex  and  pressing  it  down,  to  bring  a  flap  of  the  pectoralis  major 
from  in  front,  and  of  the  trapezius  or  perhaps  the  rhomboid  from  be- 
hind, and  to  unite  these  flaps  over  the  apex  and  under  the  clavicle  and 
first  rib  so  as  to  form  a  sort  of  stirrup,  as  well  as  a  simple  mass  of 
muscle,  which  would  probably  maintain  compression  permanently  both 
by  its  mere  bulk  and  also,  possibly,  through  actual  tonic  contraction  of 
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the  muscle  fibers.  On  second  thoughts,  however,  I  decided  to  see  first 
what  could  be  done  in  front  with  the  pectoralis  major  and  minor,  and 
the  more  so  as  too  extensive  an  operation  might  be  unsafe  for  the  patient. 
It  seemed,  however,  probable  that  in  all  cases  except  those  of  very  limited 
disease  in  the  apex,  the  best  results  could  only  be  obtained  by  combining, 
with  the  muscle  implant,  a  posterior  columnar  resection.  The  chief  ad- 
vantage of  muscle,  regarded  as  a  filling  material,  lies  in  the  fact  that  it 
remains  a  living  tissue  inasmuch  as  pedunculated  flaps  can  be  fashioned 
so  as  to  insure  nutrition.  Moreover  the  bulk  that  can  be  obtained  is 
large  and  amply  sufficient  to  fill  the  space  created  by  apicolysis.  It  may 
be  urged  that  the  muscle  might  undergo  atrophy  to  a  certain  extent, 
from  disuse,  but  the  amount  of  muscle  available,  to  judge  from  my  ex- 
perience, seems  quite  sufficient  to  allow  for  some  atrophy  without  too 
great  a  sacrifice  of  its  compressing  value.  A  further  advantage  of 
muscle  lies  probably  in  the  fact  of  its  well-known  resistance  to  infection. 
I  have  the  impression  that  muscle,  like  peritoneum,  is  able  actually  to 
overcome  a  moderate  infection.  With  this  plan  in  view  I  proceeded  to 
perform  the  operation  on  the  patient  whose  case  report  I  may  now  re- 
late. 

Case  I.  The  patient,  S.  R.,  aged  28,  was  quite  well  up  to  March, 
1912,  when  he  took  what  was  considered  to  be  a  severe  attack  of  grippe, 
which  lasted  three  weeks  and  was  folio-wed  immediately  by  cough  and 
expectoration.  A  little  later  he  had  chills  and  night  sweats,  and  his 
doctor  shortly  made   a  diagnosis  of  pulmonary  tuberculosis.     In   May, 

1912,  he  was  sent  to  Muskoka,  where  he  ran  fever  for  thirteen  months. 
There  was  gradual  improvement  through  the  fall  and  winter.     In  March, 

1913,  he  had  a  fresh  cold  together  with  cough  and  increased  expectora- 
tion, lasting  three  months.  In  the  summer  of  1913  he  was  fairly  well 
and  gained  weight.  During  1914  he  continued  to  take  the  cure  and, 
although  unable  to  work  improved  slowly  and  was  largely  without  fever. 
In  January,  1915,  there  occurred  another  flare-up  with  fever  and  in- 
creased sputum.  During  the  summer  of  191 5  he  improved  again  but 
in  September  a  cavity  in  his  left  upper  lobe  was  discovered.  There  was 
mixed  infection  in  this  and  he  was  given  a  serum  for  several  months. 
In  January,  1916,  he  was  sent  to  Dr.  Parfitt,  of  Gravenhurst,  who  al- 
lowed him  slight  exercise  and  said  his  lung  was  fairly  quiet. 

In  February,  191 7,  there  was  an  increase  in  fever,  pulse  and  sputum, 
and  he  began  to  have  some  digestive  disturbance,  with  loss  of  appetite 
and  of  weight.  In  the  spring  of  191 7  Dr.  Parfitt  attempted  to  estabhsh 
an  artificial  pneumothorax,  but  was  obliged  to  give  it  up  after  eleven  un- 
sucessful  tries.  Obviously  the  pleura  was  obliterated  by  extensive  ad- 
hesions. During  all  of  the  last  half  of  1917  he  was  greatly  troubled  with 
cough  and  copious  expectoration,  so  that  finally,  in  the  late  fall,  Dr. 
Parfitt  suggested  thoracoplasty,  to  which  he  consented,  and  Dr.  Parfitt 
then  sent  him  to  Montreal  under  my  care.  His  physical  findings  on  ad- 
mission were,  briefly,  as  follows.  His  general  condition  appeared  fairly 
good.     There  was  slight  evening  temperature  and  a  rather  rapid  pulse, 
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88-100.  There  was  a  good  deal  of  cough  with  free  expectoration  of 
muco-purulent  character.  There  was  nothing  noteworthy  in  the  general 
examination  except  the  respiratory  system.  Dr.  Gushing  made  a  report 
on  the  lungs  as  follows  :  "  Chest  shows  retraction  of  left  side,  more  marked 
in  upper  half  (i  inch  less  at  level  of  third  rib  in  front  and  ^  inch  at 
level  of  sixth  rib).  Movements  of  the  left  chest  slightly  impaired. 
Heart  normal  in  size  and  position,  pulmonary  second  sound  accentuated. 
Right  lung  practically  normal.  Left  lung  shows  evidence  of  extensive 
fibrosis,  especially  marked  over  the  upper  lobe.  Breath  and  voice  sounds 
suggest  a  cavity  in  the  front  part  of  the  upper  lobe  at  the  level  of  the 
second  rib  in  front,  between  the  parasternal  and  mid-clavicular  lines. 
Only  occasional  coarse  rales  heard  in  left  lung,  no  fine  crepitations. 
Sputum  abundant,  muco-purulent,  contains  very  numerous  tubercle 
bacilli.  Condition  pointed  to  a  chronic  fibroid  tuberculosis  of  left  lung 
affecting  the  upper  lobe  extensively  and  the  lower  to  a  less  extent,  with 
a  moderate  sized  cavity  in  the  upper  lobe.  The  x-ray  photograph  con- 
firmed this  diagnosis.  The  cavity  in  the  left  apex  was  apparently  about 
the  size  of  a  large  plum,  and  lay  under  the  second  rib  and  the  first 
interspace,  a  little  outside  the  sternum." 

In  view  of  the  impossibility  of  establishing  a  pneumothorax,  and  con- 
sidering also  the  fact  that  the  disease  was  confined  almost  entirely  to  one 
side,  I  judged  the  case  to  be  particularly  suitable  for  thoracoplasty.  Ac- 
cordingly, on  December  4,  1917,  I  proceeded  to  do  the  first  stage,  fol- 
lowing in  the  main  Sauerbruch's  technique.  At  this  operation,  under  gas- 
oxygen  combined  with  local  anaesthesia,  through  a  vertical  posterior  in- 
cision, I  removed  portions  of  the  third  to  the  tenth  ribs,  from  2  to 
4^  inches,  leaving  only  the  second  and  the  first  untouched.  The  parietal 
pleura  was  found  moderately  thickened  throughout,  the  lower  lobe  felt 
only  slightly  firm,  while  the  upper  lobe  showed  large  patches  of  dense, 
hard,  infiltration.  The  operation  was  completed  in  less  than  the  hour 
and  the  patient  stood  it  very  well.  Recovery  was  complicated  by  a  flare- 
up  in  the  lung,  beginning  on  the  fifth  day  following  operation,  char- 
acterized by  fever  and  increased  sputum,  and  also  a  small  hemorrhage, 
but  he  overcame  this  largely  before  discharge.  Dr.  Cushing  at  this  time 
reported  the  left  side  of  the  chest  was  markedly  retracted  and  practically 
immobile.  The  heart  apex  was  displaced  to  the  left  about  i^  inches  out- 
side the  nipple  line.  There  was  evidence  of  consolidation  of  practically 
the  whole  of  the  left  lung  with  intense  bronchial  breathing  and  high- 
pitched  crepitations  in  the  left  axilla.  He  was  discharged  on  January 
21,  19 1 8,  with  a  recommendation  to  return  in  a  few  months  in  order 
to  have  his  thoracoplasty  completed  by  the  resection  of  the  uppermost  ribs 
either  behind  or  in  front,  inasmuch  as  it  was  considered  that  the  present 
operation  would  not  suffice  to  bring  about  compression  of  the  upper  third 
of  the  lung,  and  its  contained  cavity.  After  returning  home  the  cough 
and  profuse  expectoration  of  his  flare-up  shortly  disappeared.  He  con- 
tinued his  cure  and  his  general  health  improved  until  July,  1918.  The 
eflFect  of  the  operation  was,  in  his  opinion,  quite  good.     As  he  expressed 
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it,  his  condition  was  the  nearest  thing  to  good  heahh  that  he  had  ever 
felt  in  the  whole  course  of  his  disease.  His  sputum  decreased  very 
greatly  and  its  previous  bad  odor  and  taste  disappeared.  It  got  thinner 
also,  like  "  white  mucus."  His  cough  disappeared,  except  for  a  short 
period  in  the  morning.  He  was  quite  without  fever,  even  after  moderate 
exercise.  He  was  able  to  take  much  more  exercise  than  before.  In 
July,  1918,  after  a  motor  trip,  during  which  he  was  greatly  fatigued,  he 
had  a  fever  of  102,  with  increase  of  sputum,  all  of  which  lasted  a  month. 
During  the  fall  of  1918,  he  felt  better  than  ever.  In  January,  1919, 
he  had  an  attack  of  influenza,  with  return  of  previous  symptoms.  He 
recovered  and  was  well  again  for  two  months  when  he  had  another  at- 
tack of  the  same  sort.  In  May  he  took  to  bed  with  pains  in  all  his 
joints,  so  acute  that  he  was  quite  crippled  for  ten  days.  During  the  fall 
of  1919  he  was  fairly  well,  but  from  the  beginning  of  November  he  felt 
rather  miserable  and  gradually  lost  strength,  though  not  weight.  Since 
before  the  operation  he  has  had  occasional  diarrhoea  without  pain.  The 
stools,  however,  were  never  watery  nor  more  than  two  in  a  day.  It 
alternated  with  constipation.  It  should  be  said  that  towards  the  end  of 
1918  the  patient  married,  and  is  now  the  father  of  a  healthy  boy.  In  gen- 
eral, during  1919,  he  gradually  lost  much  of  the  good  effect  of  his  opera- 
tion. By  the  fall  he  was  expectorating  about  two  ounces  a  day  of  thick, 
yellow,  purulent  sputum,  occasionally  with  a  bad  odor ;  he  was  suffering 
repeated  attacks  of  fever  with  increase  in  cough  and  sputum,  and  felt 
himself  still  an  invalid,  unable  to  take  up  any  steady  work,  even  of  a  light 
nature.  He  decided,  therefore,  to  return  for  the  completion  of  the 
operation,  as  had  been  advised.  He  was  admitted  to  the  Royal  Victoria 
Hospital  December  11,  1919,  two  years  after  his  first  stage. 

On  December  16,  1919,  the  operation  was  carried  out  as  follows. 
The  anaesthesia,  gas-oxygen  and  local,  was  satisfactory.  A  flap  of  skin, 
fat  and  pectoral  fascia,  with  base  at  shoulder  was  reflected.  The 
pectoralis  major  muscle  over  second  space  was  separated  in  the  direction 
of  its  fibers;  the  lesser  pectoral  was  freed  and  pulled  outwards.  Three 
inches  of  the  second  rib  were  resected,  including  %  inch  of  the  costal 
cartilage.  The  pleura  directly  underneath  was  seen  to  rise  and  fall 
paradoxically  with  respiration.  It  was  moderately  thickened,  and  evi- 
dently overlay  a  big  cavity,  as  it  could  be  pushed  in  flat.  The  lung  above 
felt  hard  and  nodular.  The  parietal  pleura  was  separated  with  the  finger 
well  up  to  the  top,  inwards  to  the  sterno-clavicular  joint,  and  outwards  to 
the  shoulder  and  backwards  to  the  posterior  surface  of  the  first  rib,  leav- 
ing a  large  open  space.  Two  inches  of  the  third  rib  were  then  excised, 
and  y2  inch  of  the  fourth,  about  in  the  line  of  the  nipple.  The  pleura 
was  freed  back  over  the  third,  well  to  the  side.  As  a  result  the  upper 
lobe  was  thoroughly  liberated  over  most  of  its  upper  and  anterior  sur- 
faces, but  not  well  down  posteriorly.  It  was  decided  not  to  go  further, 
on  account  of  the  possible  danger  of  rupturing  the  lung  by  working  blindly 
at  the  back ;  one  also  did  not  wish  to  prolong  the  operation  unduly.  This 
could  be  done  later  if  necessary,  from  the  back.     The  whole  central  por- 
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tion  of  the  great  pectoral  was  then  isolated  by  blunt  separation  of  its 
fibers  close  to  the  clavicle,  leaving  the  clavicular  portion,  and  by  a  similar 
separation  as  low  as  the  level  of  the  third  rib.  This  portion  was  cut  off 
about  one  inch  from  the  humeral  attachment,  and  was  loosened  from  its 
rib  insertions  below  so  that  it  could  be  curled  up  and  stuffed  into  the  upper 
space  left  by  the  separation  of  the  parietal  pleura.  It  filled  it  very  well. 
The  first  rib  was  not  cut,  thus  leaving  a  brace  for  the  muscle  plug.  The 
lesser  pectoral  was  then  separated  from  its  rib  attachments  down  to  the 
fourth  space,  leaving  a  bulky  free  end  which  was  packed  into  the  separated 
area  underlying  the  second  space  and  the  third  rib.  About  eight  catgut 
sutures  were  used  to  tack  the  muscle  down  to  the  remains  of  the  inter- 
costals  and  rib  periosteum.  The  ultimate  compression  obtained  seemed 
to  be  good.     Skin  flap  sutured  without  drain. 

The  post-operative  course  can  be  resumed  briefly.  The  patient  had 
surprisingly  little  distress  on  the  whole,  and  needed  no  sedative  what- 
ever for  cough ;  in  fact,  from  the  time  of  operation  on,  his  cough  was 
practicaly  abolished,  and  likewise  his  sputum.  On  January  8,  1920,  I 
made  the  following  note :  ■ —  Before  operation  the  sputum  was  about  two 
ounces  a  day,  and  was  thick,  yellow,  and  purulent,  with  occasional  bad 
odor.  This  amount  was  brought  up  chiefly  in  the  forenoon,  though  cough- 
ing was  not  difficult.  In  the  evening  he  also  brought  up  a  small  amount. 
After  operation  there  was  no  cough  whatever  for  a  few  days,  after 
v/hich  it  was  very  slight,  "  just  a  little  hawk."  As  to  the  sputum  there 
was  none  for  three  days,  then  there  appeared  gradually  a  small  amount, 
which,  however,  had  become  white,  clear,  mucoid,  and  somewhat  frothy. 
The  amount  was  not  over  half  an  ounce.  It  seemed  to  be  largely  saliva, 
with  mucoid  "  phlegm."  His  temperature  did  not  go  above  99.3°  and  that 
only  during  the  first  two  days.  His  pulse,  however,  registered  120  to 
130  during  those  two  days,  after  that  it  ran  between  80  and  90  for  a 
week,  following  which  it  came  down  to  between  70  and  80.  Respirations 
were  very  little  increased ;  before  operation  they  ran  18  to  22 ;  after  opera- 
tion 20  to  24,  finally  coming  back  to  normal  in  the  course  of  ten  days. 
Sputum  was  blood-tinged  on  the  day  following  operation,  but  not  after- 
wards. The  wound  healed  perfectly,  and  he  was  discharged  January  11, 
feeling  very  well.  An  x-ray  photograph,  taken  just  before  he  left  hos- 
pital, showed  the  abscess  compressed  apparently  to  a  mere  slit.  A  report 
received  from  Dr.  Parfitt  of  his  examination  of  this  patient  on  April 
I,  1920,  that  is  about  three  months  after  his  operation,  I  may  here  repro- 
duce briefly. 

Patient  looks  surprisingly  well;  has  a  good  color;  coughs  very  seldom,  usually 
after  slight  exertion.  Expectoration  greenish,  about  one-half  ounce  daily;  bacilli 
negative.  No  dyspnoea  ordinarily:  not  very  marked  on  slight  exertion.  No  pain. 
Arm  movements  only  slightly  limited;  can  reach  opposite  shoulder  and  can  feed 
himself.  Chest  measurements:  expiration  3314  inches,  inspiration  33%  inches. 
Right  side,  expiration  18  inches,  inspiration  19  inches ;  left  side,  expiration  15J/2 
inches,  inspiration  15^8  inches.  In  the  erect  position  the  right  side  is  enlarged  and 
rounded ;  the  movement  apparently  excessive ;  the  movement  of  the  left  side  almost 
nil.     Under  the  left  clavicle  in  the  region  of  the  resected  ribs  there  is  a  marked 
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depression  and  on  inspiration  a  deep  in-drawing.  The  right  lung  is  hyper-resonant 
and  shows  complementary  hypertrophy  extending  beyond  the  sternum.  The  breath 
sounds  in  the  left  interscapular  region  are  variable  in  quality  and  are  probably 
transmitted  from  the  opposite  side.  Rales  here  are  also  probably  transmitted. 
Above  the  second  rib  there  is  slight  vesiculobronchial  breathing  and  a  few  crepi- 
tations. Over  the  left  lung  dullness  is  marked  throughout.  There  are  variable 
amphoric  and  bronchial  breath  sounds  throughout.  Rales  of  variable  size  are 
relatively  few. 

Case  II.  Miss  L.  H..  age  24  years.  Admitted  February  12,  1920. 
The  patient  was  always  in  perfect  health  up  to  the  spring  of  19 17.  when 
she  had  an  attack  of  tonsillitis.  Ten  days  later  she  developed  measles ; 
she  recovered  fully  and  returned  to  duty  (nursing)  but  suffered  from  easy 
fatigue.  She  continued  work  until  July  i,  1917,  when  the  tonsils  were 
removed.  Convalescence  was  slow.  About  the  end  of  July  she  began  to 
cough  and  expectorate.  In  September  sputum  increased  in  quantity  up 
to  two  ounces  in  twenty-four  hours,  in  which  bacilli  were  found.  In 
September,  191 7,  she  went  to  Saranac  where  she  spent  the  next  two 
winters,  returning  home  in  summer,  but  not  following  a  rigid  cure.  Her 
cough  and  expectoration  persisted  while  at  Saranac.  She  went  to  Dr. 
Parfitt,  at  Gravenhurst,  in  October,  1919.  x\fter  three  weeks  a  left-sided 
pneumothorax  was  established.  The  patient  did  not  find  any  marked 
change  as  the  result  of  the  pneumothorax,  in  regard  to  sputum  and  cough. 
Her  general  condition  has  always  been  good  throughout  illness.  Tempera- 
ture was  never  at  any  time  a  constant  factor.  After  five  refills  of  her 
pneumothorax  she  was  told  that  she  had  fluid  at  the  base  of  the  left  lung 
(6  or  7  ounces). 

The  x-ray  picture  at  Gravenhurst  showed  a  good  collapse  of  the  lower 
two-thirds  of  the  lung,  while  the  apex  remained  unaffected  on  account  of 
adhesions.  In  this  upper  third  of  the  lung  there  were  observed  several 
small  cavities  with  surrounding  infiltration.  In  view  of  this  condition  Dr. 
Parfitt  advised  her  to  have  a  thoracoplasty  done.  She  came  to  Montreal 
on  February  12,  1920.  Fler  condition  upon  admission  may  be  briefly 
resumed.  Patient  is  well  nourished.  She  has  frequent  cough  and  ex- 
pectoration amounting  to  about  two  ounces  in  the  twenty-four  hours. 
The  sputum  is  muco-purulent  and  is  brought  up  chiefly  in  the  morning. 
It  contains  numerous  tubercle  bacilli.  On  the  right  side,  that  is  the  good 
side,  the  lung  shows  slight  scattered  infiltration  in  the  lower  lobe  to  which 
correspond,  on  physical  examination,  a  few  fine  crepitations  at  the  base 
posteriorly.  In  the  x-ray  there  were  also  a  few  suspicious  spots  in  the 
apex.  On  the  left  side  the  percussion  note  was  dull  over  the  apex  down 
to  the  level  of  the  base  of  the  heart,  and  her  breath  sounds  were  greatly 
diminished,  with  numerous  fine  moist  rales  accompanied  by  musical  rales 
on  deep  inspiration.  Similar  signs  were  present  posteriorly.  Below  this 
level  there  were  signs  pointing  to  fluid,  the  level  of  which  reached  nearly 
to  the  angle  of  the  scapula.  The  amount  of  air  in  the  chest  was  still 
sufficient,  with  the  fluid,  to  give  a  good  collapse  of  the  lower  two-thirds 
of  the  lung. 
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It  was  obvious  that  one  had  to  choose  between  opening  the  pleura  below, 
and  cutting  all  adhesions  so  as  to  complete  the  pneumothorax,  or,  on  the 
other  hand,  doing  an  apicolysis  outside  the  parietal  pleura  and  implant- 
ing muscle  as  in  the  previous  case.  The  first  procedure  is  one  which 
should  hardly  be  done  unless  the  adhesions  are  confined  to  isolated  points. 
This  has  been  done  by  Jacobaeus  through  the  thoracoscope  and  with  a 
cautery,  and  also  by  the  writer,  in  one  instance,  through  open  incision. 
The  objection,  however,  lies  in  the  fact  that  occasionally  a  cavity  in  the 
lung  substance  extends  a  little  distance  into  the  base  of  the  adhesion, 
and  such  a  cavity  has  been  opened  during  the  cutting  of  the  adhesions 
with  resulting  pyopneumothorax.  This  appears  to  have  happened  in  a 
case  reported  by  Torek,  of  New  York.  In  any  case  where  adhesions  are 
dense  and  occupy  a  good  portion  of  the  upper  surface  the  danger  of  tear- 
ing into  the  lung  is  much  too  great.  The  extra-pleural  method  is  by  all 
odds  the  safer,  and  in  the  present  instance  it  was  decided  to  do,  first, 
an  apicolysis  from  the  front,  and  later,  to  do  a  thoracoplasty  behind  over 
the  upper  seven  ribs,  leaving  the  lower  part  of  the  lung  for  continued 
compression  by  the  artificial  pneumothorax. 

Accordingly,  on  February  19,  1920,  the  first  operation  was  performed. 
The  anaesthesia  was  gas-oxygen,  with  novocaine,  and  was  quite  satis- 
factory. The  operation  was  similar  to  that  already  described,  with  the 
exception  that  a  straight  transverse  incision,  from  the  edge  of  the  sternum 
to  the  anterior  edge  of  the  deltoid  over  the  middle  of  the  pectoralis 
major,  was  employed,  instead  of  a  flap  incision.  This  gave  quite  suflfi- 
cient  exposure,  and  left  a  smaller  scar.  The  muscle  flaps  from  the  two 
pectoral  muscles  were  prepared  before  the  ribs  were  resected.  The 
second,  third  and  fourth  ribs  were  excised  in  lengths,  respectively,  of  2j^, 
2^,  and  2%  inches,  subperiosteally.  The  intercostal  muscles  in  the  sec- 
ond and  third  spaces  were  removed.  The  posterior  layer  of  periosteum  of 
the  second  and  third  ribs  was  incised,  lifted  oflf  the  pleura,  and  packed 
away  so  as  to  permit  separation  of  the  parietal  pleura.  The  apex  of 
the  lung  was  separated  with  the  finger  from  under  the  clavicle  and  the 
first  rib,  and  from  side  to  side,  but  not  more  than  an  inch  or  so  down- 
wards at  the  back.  It  felt  hard,  nodular,  and  diffusely  infiltrated,  but 
the  lung  from  the  upper  edge  of  the  second  rib  down  to  about  the  upper 
edge  of  the  fourth  felt  soft  and  ballooned  slightly  on  inspiration,  col- 
lapsing slightly  on  expiration.  The  pleura  was  separated  anteriorly  well 
in  to  the  edge  of  the  sternum  and  well  out  to  its  external  aspect  about 
the  anterior  axillary  line  and  down  as  far  as  the  fourth  space.  This 
left  a  big  pocket  in  front,  at  the  apex  and  at  the  side,  into  which  the 
flap  of  great  pectoralis  was  crowded.  This  was  big  enough  to  fill  the 
space  comfortably.  Its  lower  edge  was  held  in  place  by  No.  10  chromic 
gut  doubled,  passing  through  a  drill  hole  in  the  stump  of  the  fourth  rib. 
Its  upper  third  or  nearly  half  filled  up  the  cavity  left  at  the  apex.  This 
was  held  there  by  a  similar  stitch  through  a  drill  hole  in  the  second  rib, 
attached  to  the  anterior  part  of  the  muscle  well  over  towards  the  sternal 
border  so  as  to  prevent  retraction.     The  clavicle  and  the  first  rib  af- 
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forded  a  brace  for  the  muscle  pad  and  the  same  is  true  of  the  stumps  of 
the  second,  third  and  fourth  ribs  for  the  lower  part  of  the  muscle 
pad.  Another  stitch  held  the  muscle  to  the  stump  of  the  intercostal 
muscle  and  the  periosteum  of  the  third  rib.  Between  this  last  stitch  and 
the  second  rib  stitch,  the  flap  of  the  pectoralis  minor  could  be  shoved 
without  trouble,  thus  forming  an  extra  amount  of  compression  over  th** 
region  under  which  the  bulk  of  the  Inng  cavity  was  situated.  This  was 
held  in  place  by  further  chromic  sutures  uniting  it  to  the  anterior  sur- 
face of  the  great  pectoralis  pad.  It  could  be  seen  during  an  occasional 
slight  coughing  of  the  patient  how  the  expiratory  forcing  up  of  the  lung 
compressed  the  lung  itself  against  the  muscle  pad  inserted  under  the 
stumps  of  resected  ribs,  so  that  it  would  seem  advisable  not  to  resect  too 
great  a  length  of  ribs  on  the  side.  The  lung  felt  hard  towards  the  lower 
axilla  and  outside  the  upper  part  of  the  heart  under  the  stumps  of  the 
third  and  fourth  ribs. 

The  operation  was  borne  very  well.  It  is  true  that  the  patient  com- 
plained of  a  good  deal  of  pain,  also  of  shortness  of  breath,  and  her  pulse 
ran  up  to  somewhat  over  100,  but  there  was  very  little  fever,  and  it 
was  obvious  that  there  was  no  particular  reaction  on  the  part  of  her  lungs. 
Sputum  was  much  diminished ;  on  the  third  day  it  was  pinkish  and  re- 
mained so  for  a  couple  of  days,  after  which  it  became  as  before.  Her 
cough  was  sufificiently  controlled  with  heroin.  Ten  days  after  opera- 
tion, the  sputum,  as  measured,  was  one  ounce  in  twenty-four  hours,  and 
mucopurulent. 

On  March  5,  205  cc.  of  pale  straw-colored  fluid  was  removed  from  the 
chest,  and  900  cc.  of  nitrogen  introduced.  Upon  examination  of  the  fluid 
no  tubercle  bacilli  were  found.  Albumen  was  fourteen  grammes  to  the 
liter. 

On  March  9  the  posterior  operation  was  done  through  a  vertical  in- 
cision. From  one  to  three  inches  of  the  second  to  the  seventh  ribs  in- 
clusive were  removed.  The  apicolysis  begun  in  front  at  the  previous 
operation  was  now  completed  from  behind,  creating  a  large  cavity  from 
the  apex  right  down  to  the  fifth  rib  and  over  to  the  vertebral  column  and 
well  over  under  the  scapula.  It  was  necessary,  however,  to  leave  a  firm 
adhesion,  situated  about  over  the  upper  outer  corner  of  the  apex  under 
the  stump  of  the  second  rib,  as  it  felt  at  that  point  that  one  might  break 
into  tuberculous  tissue.  The  scapula  with  its  attached  muscles,  that  is, 
their  cut  edges,  was  pushed  under  the  stumps  of  the  resected  ribs, 
posteriorly,  towards  the  middle  line,  and  held  there  as  far  as  was  pos- 
sible by  suturing  the  other  cut  edges  to  the  deep  fascia,  so  as  to  hold  the 
scapula  down  as  much  as  possible. 

This  operation  was  also  perfectly  well  borne,  although  the  pain  suffered 
was  rather  greater  than  at  the  previous  operation.  Dyspnoea  was  con- 
siderable. There  was,  however,  no  rise  of  temperature  worth  while,  and 
the  pulse,  although  fast,  was  at  no  time  such  as  to  cause  any  alarm. 
The  sputum  was  pinkish  for  four  or  five  days,  after  which  it  remained 
clear.     On  March  20,  the  patient  was  allowed  out  of  bed,  and  could 
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move  about  the  room  freely,  although  there  was  some  dyspnoea.  The 
amount  of  sputum  at  this  time  was  one-half  ounce  in  twenty- four  hours. 
She  had  no  pain.  The  left  side  of  the  chest  showed  definite  falling  in, 
anteriorly,  under  the  clavicle.  There  was  practically  no  drooping  of  the 
shoulder  or  interference  with  the  function  of  the  pectoral  muscles.  The 
patient  could  i^lace  her  arm  to  the  head  with  very  little  difficulty  or  exer- 
tion. An  examination  of  the  sputum  showed  that  the  bacilli  had  disap- 
peared. She  was  allowed  to  go  home  on  April  2.  At  this  time  our  notes 
record  that  the  cough  was  very  slight,  was  chiefly  in  the  morning  and  was 
apparently  more  of  a  hawk  than  a  cough.  The  amount  of  sputum  had 
diminished  to  from  two  to  four  drachms  in  the  twenty-four  hours.  She 
was  gradually  improving  in  strength,  and  her  dyspoena  had  lessened  very 
markedly.  On  April  11,  Dr.  Parfitt  sent  me  a  memorandum  concerning 
her  condition  as  he  found  it  on  that  date.     This  I  here  copy. 

The  patient  appears  in  excellent  general  condition.  She  stands  very  erect  and 
there  is  nothing  noteworthy  about  her  in  ordinary  garb.  There  is  surprisingly 
good  movement  of  the  arm,  with  easy  abduction  to  the  level  of  the  shoulder. 
The  left  side  is  distinctly  smaller  and  is  motionless.  The  left  breast  bulges  rather 
more  than  the  right  because  of  the  contraction  of  the  left  side.  There  is  indraw- 
ing  in  the  axilla  and  in  the  scapular  region  when  the  patient  stands  erect.  There 
is  no  movement  on  respiration.  Although  the  second  operation  was  done  less  than 
six  weeks  ago,  there  is  no  pain  except  slight  tenderness  of  the  third  interspace  near 
the  sternum. 

Measurements  are  as  follows :  chest  depth  at  level  of  8th  spine  and  5th  cartilage, 
6%" ;  breadth,  9%.";  length,  io>^":  right  oblique,  Jj/l";  left  oblique,  8l4" ;  cir- 
cumference, expiration,  31";  inspiration,  31J/2";  right  side,  expiration,  15^";  in- 
spiration, i6%" ;  left  side,  expiration,  I5>4";  inspiration,  15^^".  This  discrepancy 
in  size  of  left  side  must,  I  think,  be  accounted  for  by  the  bulging  of  breast  and  the 
incurving  of  axilla  not  being  allowed  for  probably  by  the  tape.  Cyrtometer  tracing 
enclosed. 

On  auscultation,  the  left  side  shows  extreme  feebleness  of  breath  sounds,  of 
slight  broncho-vesicular  quality  in  the  upper  part  of  the  chest,  and  almost  complete 
absence  in  the  lower.  I  heard  no  rales  on  this  side  at  the  only  examination  that  I 
have  made.  The  right  side  shows  broncho-vesicular  breathing  at  the  apex  and  in 
the  interscapular  region,  with  crepitations. 

The  patient  has  almost  no  cough,  and  the  sputum  has  been  reduced  to  about  two 
drachms  daily.  Before  the  first  operation  there  was  from  one  to  one  and  three- 
quarters  ounces  daily,  after  the  first  operation  it  decreased  to  six  drachms  and  has 
steadily  dropped  since  the  second  operation,  and  is  now  mucoid  in  character.  The 
temperature  ranges  from  97.2  to  98.8.  Pulse  varies  between  88  and  100.  Dyspnoea 
is  quite  marked  on  slight  exertion. 

A  small  pneumothorax  was  given  on  April  g.  The  initial  reading  was  -f  15  -h  25 
mm.,  after  100  cc.  the  reading  was  +  30  -h  40. 

X-ray  photographs  show  very  marked  retraction  of  the  left  side  and 
practical  obliteration  of  the  area  in  the  upper  lobe  in  which  there  had  been 
originally  visible,  to  use  Dr.  Parfitt's  expression,  a  "  catacomb  of  cavi- 
ties." 

It  is  of  course  obvious  that  as  yet  no  definite  claims  can  be  made 
in  favor  of  the  modification  of  the  operation  of  apicolysis  here  described; 
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but  it  seemed  worth  while  to  pubhsh  the  method  in  order  that  it  might  be 
tried  out  upon  suitable  cases  by  other  surgeons.  In  selected  cases  the  op- 
eration is  not  at  all  formidable,  healing  is  rapid,  and  the  resulting  de- 
formity slight.  The  indications  for  the  operation  should  be  drawn  some- 
what closer  than  for  artificial  pneumothorax.  The  best  cases  are  those 
of  chronic  disease  with  marked  tendency  to  fibrosis,  with  cavity  in  the 
upper  lobe  and  strictly,  or  almost  strictly,  unilateral. 
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DISCUSSION  ON  PAPER  BY  DR.  ARCHIBALD 

Dr.  C.  D.  Parfitt,  Gravenhurst,  Ontario:  Since  I  have  seen  these 
patients  more  recently  than  Dr.  Archibald,  I  can  give  a  later  report.  I 
should  like  to  speak  encouragingly  of  the  results  to  the  present  and  of 
the  promise  for  the  future  in  both.  The  young  man  who  had  left  Dr. 
Archibald's  hands  about  the  first  of  January  visited  me  recently  to  show 
himself  for  the  encouragement  of  other  patients  who  had  the  operation 
under  consideration.  He  had  surprisingly  little  deformity.  He  stands 
erect  and  has  fair  movement  of  the  left  arm,  notwithstanding  the  fact  that 
the  muscles  have  been  so  much  impaired.  Symptomatically  he  is  very  well, 
very  much  better  than  before  the  second  operation. 

The  young  lady  who  has  not  been  out  of  Dr.  Archibald's  hands  long 
is  delighted.  She  says  she  sufifered  a  good  deal  of  pain  but  she  is  willing 
to  forget  that.  She  can  wear  very  effective  decollete,  although  she  can't 
go  the  limit  of  the  present  day. 

I  had  another  patient  that  I  had  expected  to  refer  to  Dr.  Archibald  for 
this  operation.  We  found,  however,  on  an  x-ray  examination,  that  she 
had  all  the  characteristics  of  intestinal  tuberculosis  —  hypermotility  and 
spastic  colon,  the  bowel  being  emptied  within  twelve  hours.  Instead 
we  referred  her  to  Dr.  Archibald  for  one  of  his  colectomies,  which  was 
successfully  done,  and  she  has  returned  apparently  none  the  worse  for 
her  operation,  possibly  to  undergo  this  thorocoplasty  if  the  improvement 
in  lung  condition  is  not  sufficient  following  the  colectomy.  It  is  an  im- 
portant thing  to  decide  upon  the  bowel  conditions  before  undertaking 
an  extensive  thorocoplasty  in  these  advanced  cases.  My  cases  have  been 
eminently  successful  thus  far,  and  I  feel  that  the  operation  has  been  just- 
fied. 


PULMONARY  HEMORRHAGE  IN  BANTFS 

DISEASE 

By  Herbert  M.  Rich,  M.  D. 

Detroit 

The  group  of  non-tuberculous  patients  entering  our  sanatoria  contains 
many  interesting  cases  which  well  repay  study.  The  following  case  report 
is  offered  because  the  patient  was  in  a  sanatorium  twice  for  pulmonary 
hemorrhage. 

Miss  A.  G.,  stenographer,  age  26,  admitted  to  sanatorium  December  i, 
1916,  for  pulmonary  hemorrhage.  Family  history  negative  except  that 
one  brother-in-law  was  tuberculous. 

Past  History.  Not  well  for  seven  years;  typhoid  fever  in  1910;  appen- 
dix removed  in  191 1 ;  gall  bladder  drained  in  1912;  gall  bladder  removed 
January,  1913;  posterior  gastro-enterostomy  March,  1913.  for  ulcer  of  the 
stomach ;  abdomen  reopened  and  pylorus  sutured  April,  1913 ;  tonsils  out 
in  1914.  Bleeding  from  stomach  began  1913  and  continued  at  intervals 
until  the  spleen  was  removed  in  December,  191 9.  In  addition  to  the 
bleeding  from  the  stomach  there  had  been  repeated  nose  bleed  and  from 
October  to  December  i,  1916,  there  had  been  repeated  coughing  of  blood 
from  the  lungs.  The  temperature  range  was  96°  to  101.8°;  pulse  120; 
marked  weakness,  frequent  sweating,  nausea,  pain  in  stomach  after  eating, 
very  slight  cough  and  no  expectoration.  Physical  examination  showed 
no  definite  sign  of  tuberculosis  and  this  was  confirmed  by  x-ray  examina- 
tion. Loss  of  weight,  twenty  pounds  in  two  years.  There  were  night 
sweats  and  evening  hoarseness,  moderate  cough  for  three  months. 

Physical  Examinatio?i.  Patient  was  emaciated,  pale,  cheeks  flushed; 
mental  state  excellent.  Nasal  obstruction  on  left,  tonsils  small,  cryptic, 
tender.  Thyroid,  heart  and  lungs  normal.  Tender  over  epigastrium, 
several  surgical  scars  on  abdomen  from  previous  operations.  Hemo- 
globin, 65  per  cent ;  R.  B.  C.  2,652,000.  Was  in  sanatorium  six  months. 
Hemoptysis  continued  at  intervals  during  all  this  time  once  a  week  or 
more.  The  amount  was  always  small,  not  over  one-half  ounce.  The 
temperature   disturbance   was  quite  remarkable. 

After  leaving  sanatorium  patient  spent  the  summer  on  the  farm  and 
reported  that  blood  spitting  continued  at  intervals  until  September,  1917. 
Improvement  then  began  and  in  April,  1918,  patient  resumed  her  work  as 
stenographer  and  continued  work  until  August,  191 9.  except  for  two  weeks 
when  she  was  out  because  of  infection  of  her  antrum.  Coughing  up 
blood  brought  her  again  to  sanatorium  August  4,  1919.  She  remained 
in  the  sanatorium  however  only  two  weeks.  Condition,  weight  and  other 
examinations  the  same  as  on  previous  admission,  except  that  temperature 
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range  was  96°  to  100°  and  pulse  about  90.  There  was  severe  abdominal 
pain  and  tenderness.  X-ray  examination  of  chest  by  Dr.  W.  A.  Evans 
September  14,  1919,  was  as  follows :  "  No  evidence  of  pleural  adhesions 
involving  the  diaphragm.  The  heart  and  aortic  shadows  would  not  indi- 
cate circulatory  pathology.  No  deviation  or  compression  of  the  trachea. 
Stereoscopic  plates  were  made  of  the  chest.  The  plates  show  the  deposit 
at  the  hilus  is  a  little  in  excess  of  the  normal  on  the  left  side.  Average 
amount  on  the  right  side.  Prominence  of  the  bronchovascular  tree  on 
both  sides,  with  the  right  showing  more  than  the  left.  The  bronchial  tree 
accentuation  is  due  to  a  diffuse  deposit  in  counter-distinction  to  the 
specific  nodular  infiltration."     There  was  continuously  blood  in  stools. 

Diagnosis  of  possible  intestinal  tuberculosis  was  made  but  patient  left 
sanatorium  in  four  weeks,  going  again  to  the  country.  She  improved 
slowly  and  went  back  to  work  from  September  to  December.  1919.  At 
this  time  she  again  applied  for  help  because  of  persistent  vomiting  and 
gastric  pain.  On  admission  to  the  hospital  in  December,  1919,  she  was 
found  to  be  emaciated,  pale,  vomiting  after  ever}^  attempt  at  eating. 
Hemoglobin  65  per  cent ;  red  blood  cells.  2.900,000 ;  white  blood  cells 
6600.  normal  count,  many  large  cells  with  very  fine  granular  protoplasm 
showing  few  vacuoles.  Variation  in  size  and  shape  of  red  blood  cells. 
Clinical  and  x-ray  findings  were  those  of  a  gastric  ulcer  on  the  lesser 
curvature  of  the  stomach.  Patient  was  tranfused  from  her  brother. 
Operation  showed  the  pyloric  end  of  the  stomach  bound  down  by  dense 
adhesions.  There  was  no  sign  of  ulcer.  The  adhesions  were  freed  and 
the  spleen  which  was  apparently  twice  the  size  of  normal  was  removed. 
The  patient  made  an  uneventful  recovery  with  the  exception  of  a  few 
severe  attacks  of  abdominal  pains  apparently  due  to  spasm  of  the  great 
blood-vessels.  This  was  promptly  relieved  by  repeated  doses  of  benzyl 
benzoate. 

PATHOLOGIC   REPORT    ON    TISSUE 

"Spleen  shows  marked  pulp  atrophy  with  corresponding  increase  in 
hyalin  connective  tissue  and  dilation  of  the  venous  sinuses.  The  malphi- 
gian  bodies  appeared  normal.  Many  eosinophiles  seen  in  pulp."  Dr.  P. 
F.  Morse. 

On  April  15.  1920,  the  white  cells  were  8100,  distribution  normal.  No 
evidence  of  disease  except  secondary  anemia. 

The  diagnosis  of  splenic  anemia  made  before  her  last  operation  was 
corroborated  by  the  examination  of  spleen, —  Banti's  disease  being  com- 
monly accepted  as  a  late  stage  of  splenic  anemia. 

SUMMARY 

The  patient's  history  is  that  of  splenic  anemia  with  hemorrhages  from 
mucous  membranes  extending  over  a  number  of  years,  with  intermissions 
during  which  time  she  was  able  to  work.  The  principal  source  of  hemor- 
rhage was  the  stomach,  but  on  two  occasions  there  was  hemoptysis. 
The  first  period  of  bleeding  from  liing  extended  from  October,  1916,  tq 
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September,  191 7,  and  was  accompanied  by  marked  temperature  variations 
with  other  symptoms  found  in  tuberculous  disease.  The  second  blood 
spitting  was  in  August,  1919,  and  continued  almost  daily  several  weeks, 
being  accompanied  by  bleeding  from  the  bowel.  Splenectomy  was  done 
in  December,  1919,  and  examination  of  the  spleen  showed  the  usual  changes 
of  early  Banti's  disease.  There  has  been  no  bleeding  since  the  splenec- 
tomy. 
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A  REPORT  OF  THE  RESULTS  BY  HELIOTHERAPY 
IN  SURGICAL  TUBERCULOSIS  AFTER  SIX 
AND  ONE-HALF  YEARS'  USE  AT  THE  J.  N. 
ADAM  MEMORIAL  HOSPITAL* 

By  Clarence  L.  Hyde,  M.  D.  and  Horace  LoGrasso,  M.  D. 

Perrysburg,  N.  Y. 

In  discussing  a  paper  read  by  Dr.  John  H.  Pryor  before  the  annual 
meeting  of  the  Medical  Society  of  the  State  of  New  York,  at  Buffalo,  April 
27,  191 5,  we  predicted  that  it  would  not  be  many  years  before  helio- 
therapy would  be  the  recognized  treatment  in  the  so-called  surgical  tuber- 
culosis. This  prophecy  is  fast  being  fulfilled,  for  sun-cure  is  being  more 
generally  applied  not  only  in  surgical  tuberculosis,  but  also  in  all  conditions 
where  low  resistance  plays  an  important  part.  Several  institutions  have 
already  made  provision  for  the  erection  of  special  buildings  for  carrying 
out  the  RolHer  treatment. 

In  presenting  this  paper,  please  do  not  get  the  impression  that  we  are 
posing  as  orthopedists  or  surgeons,  or  that  we  wish  to  criticise  the  work 
of  these  two  important  branches  of  medicine,  or  to  revolutionize  the  treat- 
ment of  surgical  tuberculosis.  Nothing  is  further  from  our  intention. 
We  simply  wash  to  bring  out  the  point  that  during  our  six  and  a  half 
years'  experience  with  this  method  of  treatment,  we  have  become  so  con- 
vinced that  much  better  results  can  be  attained  in  these  cases  if  the  disease 
is  not  looked  upon  by  orthopedists  and  surgeons  as  a  purely  surgical  one, 
that  we  cannot  make  it  too  strong  that  this  type  of  disease  is  nothing  more 
than  a  general  constitutional  disease  with  local  manifestations,  and  that  it 
must  be  treated  as  such  until  surgical  interference  becomes  imperative. 
When  we  realize  that  a  very  large  percentage  of  these  cases  in  adults 
present  also  a  lung  lesion,  that  comparatively  few  of  them  have  had  a 
stethoscope  placed  on  their  chests,  and  that  it  is  rarely  deemed  neces- 
sary to  call  a  tuberculosis  expert  into  consultation,  it  will  be  readily  seen 
how  this  disease  has  been  kept  a  purely  surgical  one.  Until  recently  not 
one  of  our  cases  of  this  nature  has  had  a  diagnosis  of  pulmonar>^  tuber- 
culosis made  before  admission;  yet  we  have  had  several  that  have  even 
had  positive  sputum. 

Although  sun  treatment  has  been  applied  for  surgical  tuberculosis  for 
some  years  in  the  United  States,  it  has  been  practised  only  in  a  sort  of  hap- 
hazard way,  and  consequently  the  results  have  not  warranted  its  general 
adoption.  In  191 3,  Dr.  John  H.  Pryor,  after  returning  from  a  trip  to 
Europe,   was   so   enthusiastic   with   the   results  obtained   from   Rollier's 

*  The  paper  was  illustrated  by  lantern  slides. 
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method  of  heliotherapy,  that  he  at  once  introduced  this  treatment  at  the 
J.  N.  Adam  Memorial  ^Hospital  at  Perrysburg. 

In  starting  the  work  we  encountered  many  difficulties.  Both  the  pro- 
fession and  the  laity  were  very  skeptical,  some  even  going  so  far  as  to 
advise  our  going  through  a  mental  examination.  Were  it  not  for  the 
constant  encouragement  from  Dr.  Pryor,  who  unselfishly  and  patiently  de- 
voted a  great  deal  of  his  time  to  supervising  the  work,  we  would  in  all 
probability  have  given  up  before  we  had  gotten  well  started.  We  had 
no  proper  porches  for  the  carrying  on  of  the  treatment ;  we  ourselves  had 
no  special  training  in  orthopedics  and  surgery ;  all  our  nurses  and  attend- 
ants had  to  be  very  carefully  instructed  and  closely  watched ;  appliances 
for  immobilization  had  to  be  devised ;  proper  wind  protection  had  to  be 
improvised  ;  and,  although  we  were  under  Dr.  Pryor's  constant  supervision 
and  were  following  Rollier  very  closely,  we  had  to  modify  Rollier's 
methods  to  meet  our  local  conditions. 

In  1914,  on  account  of  the  favorable  results  obtained.  Dr.  Pryor  in- 
duced the  city  of  Buffalo  to  appropriate  $125,000  for  the  erection  of  two 
children's  sun-cure  pavilions  to  accommodate  120  patients.  He  met  with 
considerable  opposition  in  securing  the  appropriation  because  a  canvas  of 
all  the  hospitals  in  Bufifalo  showed  apparently  less  than  20  cases  of  sur- 
gical tuberculosis.  Within  a  year  not  only  were  these  pavilions  filled,  but 
we  had  a  long  waiting-list.  Likewise  the  pressure  for  admission  from 
adults  was  so  great  that  we  had  to  improvise  temporary  quarters  for  this 
class  of  patients.  In  1918,  the  adult  sun-cure  waiting-list  became  very 
large,  and  a  temporary  building  to  accommodate  50  men  was  erected. 
Today  we  have  under  Rollier's  treatment  175  cases  of  surgical  tuber- 
culosis as  well  as  many  pulmonary  ones ;  and,  when  our  new  sun-cure 
pavilions  (for  which  our  Council  has  appropriated  $800,000)  shall  have 
been  completed,  our  capacity  will  be  more  than  doubled. 

Much  as  we  should  like  to  do  so,  we  shall  not  be  able  to  discuss  the 
subject  in  detail,  as  the  time  assigned  us  was  to  be  confined  chiefly  to 
the  showing  of  our  work  by  lantern  slides. 

We  will  now  briefly  describe  the  method  employed  in  giving  helio- 
therapy. This  description  was  given  in  a  former  article  of  ours,  but  we 
thought  it  might  be  well  to  review  it.  First  and  foremost,  certain  pre- 
cautions must  be  exercised,  and  we  strongly  urge  that  the  directions  which 
we  give  below  be  closely  followed.  Sun-cure,  when  improperly  applied, 
may  prove  not  only  unsatisfactory,  but  very  injurious. 

After  a  patient  is  admitted  to  the  hospital  and  all  casts  have  been  re- 
moved, he  is  made  to  accustom  himself  thoroughly  to  life  in  the  open  air 
before  insolation  is  attempted.  This  may  take  a  week  or  more,  depend- 
ing upon  the  condition  of  the  patient  and  the  weather.  The  course 
usually  followed  is  first  to  have  the  patient  rest  and  sleep  in  his  room 
with  doors  or  windows  open.  Having  become  somewhat  accustomed  to 
the  air,  he  is  placed  on  an  open  porch  for  an  hour  or  so.  The  time  is 
gradually  increased  until  he  is  able  to  be  in  the  open  practically  the 
twenty-four  hours  of  the  day.     During  this  time,  he,  of  course,  is  either 
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dressed  or  has  full  bed  coverings,  and  is  not  placed  under  the  direct  rays 
of  the  sun.  While  he  is  thus  adjusting  himself  to  an  open  air  life,  the 
patient  is  carefully  observed,  and  a  record  is  made  of  the  temperature, 
pulse,  respiration,  and  of  the  urine  and  blood  findings.  It  is  then  that 
the  patient  is  ready  for  the  real  solar  bath. 

No  sun  is  given  later  than  one-half  hour  before  a  meal  and  not  sooner 
than  one  hour,  or  better  still,  two  hours,  after.  The  treatment  is  carried 
out  in  a  recumbent  position  in  bed,  or,  for  ambulant  patients,  on  a  flat 
couch,  or,  if  necessary,  on  the  floor.  The  feet  are  exposed  first  without 
regard  to  the  site  of  the  lesion.  The  lesions  are  not  to  be  exposed  to 
the  sun  until  the  whole  body  has  been  gradually  uncovered.  Care  must  be 
taken  that  no  breeze  strikes  the  body.  This  can  be  accomplished  by  the 
use  of  wind  breaks  or  screens.  The  head  is  always  protected  either  by 
a  linen  cap,  umbrella,  or  awning  at  the  head  of  the  bed.  The  eyes  are 
shielded  by  means  of  colored  glasses.  We  have  found  that  a  towel  placed 
over  the  eyes  and  forehead  proves  very  satisfactory. 

The  following  schedule  is  used  in  giving  the  sun  bath: 

First  Day.  The  feet  are  exposed  and  bathed  in  the  sun's  rays  for  five 
minutes,  three  or  four  times  at  hour  intervals. 

Second  Day.  The  feet  are  insolated  ten  minutes  and  the  legs  from  ankle 
to  knee  five  minutes,  three  or  four  times  at  hour  intervals. 

Third  Day.  The  feet  are  insolated  fifteen  minutes,  the  legs  from  ankle 
to  knee  ten  minutes  and  the  thighs  five  minutes,  three  or  four  times  at  hour 
intervals. 

Fourth  Day.  The  insolation  of  the  previously  exposed  parts  is  in- 
creased by  five  minutes,  and  the  abdomen  and  lumbar  region  are  exposed 
five  minutes,  three  or  four  times  at  hour  intervals. 

Fifth  Day.  Again  the  insolation  of  the  previously  exposed  parts  is  in- 
creased by  five  minutes,  and  the  chest  and  back  are  exposed  five  minutes, 
three  or  four  times  at  hour  intervals. 

Sixth  Day.  Increase  the  exposure  by  five  minutes. 

The  time  of  exposure  is  increased  daily  acording  to  this  ratio  till  two 
or  three  hours  of  sun  bath  is  given.  If  the  patient's  condition  does  not 
allow  this  schedule  to  be  carried  out,  we  insolate  the  front  of  the  body  first, 
and  on  the  sixth  day,  or  as  soon  as  he  can  be  turned  conveniently,  expose 
the  back  in  accordance  with  the  above  schedule. 

Sinuses  and  ulcers  are  not  exposed  till  after  the  whole  body  has  been 
insolated,  after  which  the  lesions  may  be  covered  with  a  wire  screen  that 
the  sun  and  air  may  be  allowed  to  play  upon  them.  It  is  unnecesary  to 
mention  that  the  only  covering  that  we  use  after  complete  insolation  of 
the  body  is  a  loin  cloth  and,  as  mentioned  above,  a  wire  screen.  If,  how- 
ever, the  discharge  is  very  profuse,  we  use  frequent  light  gauze  dressings 
to  catch  the  discharge. 

After  each  insolation  the  patient  may  be  vigorously  rubbed  ^  with 
spirits  of  camphor  to  harden  the  skin.  If  the  skin  is  very  sensitive,  a 
rub  with  some  vegetable  oil,  such  as  cocoanut  or  olive  oil,  may  be  given 
before  each  exposure.     If,  during  this  preliminary  treatment,   for  any 
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reason  the  sun-bath  is  interrupted,  the  insolation  should  be  resumed  at 
a  stage  a  little  earlier  than  from  where  it  was  stopped. 

Great  care  must  be  taken  while  the  patient  is  becoming  accustomed  to 
the  sun,  and  during  the  formation  of  the  first  pigment.  It  is  at  this  time 
that  we  must  be  especially  careful  to  see  that  no  reaction  such  as  derma- 
titis, high  pulse,  rise  of  temperature,  nausea,  headache,  or  other  consti- 
tutional disturbances,  take  place.  We  must  also  see  that  the  patient  does 
not  over-expose  himself,  due  to  his  over-anxiety  in  getting  as  much  sun  as 
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possible.  Where  there  is  a  great  deal  of  fever,  or  where  the  patient  is 
feeble,  the  time  of  exposure  must  be  shorter  and  most  carefully  regulated. 
If  any  reaction  is  observed,  the  exposure  is  stopped,  or  the  time  shortened. 
Through  the  summer  months,  sun-baths  are  not  given  during  the  hottest 
hours  of  the  day,  as  a  reaction  may  occur,  due  to  the  depressing  and 
fatiguing  effect  of  the  sun's  rays  at  this  time  of  the  year. 

During  the  winter  months,  regardless  of  sun  conditions,  if  a  child 
feels  or  looks  chilly,  it  is  most  important  that  he  be  taken  into  a  warm 
room  and  the  treatment  discontinued  for  the  time  being. 

In  warm  weather  the  children  wear  only  their  trunks,  regardless  of 
where  they  are,  whether  at  play  or  at  meals.  On  pleasant  winter  days 
when  the  wind  is  not  too  strong,  the  children  who  can  stand  exercise, 
play  naked  in  the  open  for  an  hour  at  a  time. 

After  the  treatment  has  been  taken  for  some  time,  and  weather  con- 
ditions are  unfavorable  for  exposure,  an  air  bath  may  be  given,  the  length 
of  time  depending  upon  the  general  condition  and  resisting  power  of  the 
patient. 

As  the  treatment  goes  on,  the  surface  of  the  skin  becomes  bronze,  then 
copper  color,  and  finally  a  chocolate  brown.  By  the  time  pigmentation 
has  reached  this  stage,  the  skin  has  assumed  a  soft  velvety  feel  and  a 
healthy  look.  Its  resistance  to  bacterial  infection  is  now  most  noticeable. 
There  has  not  been  a  case  of  skin  infection  after  an  abrasion  in  any  of 
our  patients,  although,  during  the  summer  months,  the  children  climb 
trees  and  roam  through  the  woods  naked,  and  have  ever)'  chance  of  getting 
abrasions  and  cuts. 

The  favorable  progress  of  the  cure  is  in  direct  proportion  to  the  in- 
tensity of  the  pigmentation  of  the  skin.  We  use  the  degree  of  pigmenta- 
tion as  an  index  to  prognosis.  Many  of  the  patients  on  entering  look 
haggard,  anaemic  and  emaciated,  and  are  fever-ridden.  Some  of  them 
are  suffering  so  from  pain  that  they  cannot  stand  even  the  slightest  jar. 
After  a  very  short  period  of  treatment,  the  general  condition  of  the  patient 
improves  remarkably.  The  fever  and  chills  gradually  disappear,  and 
usually  at  the  end  of  ten  days  the  patient  is  entirely  relieved  of  pain. 
We  find  moreover  a  return  of  appetite,  and  increase  in  weight  and 
strength,  and  a  better  blood  condition.  Hemoglobin  and  red  cells  increase, 
leucocytosis,  if  present,  becomes  reduced,  and,  as  pigmentation  advances, 
an  actual  lymphocytosis  takes  place.  Eosinophilia  is  also  present  to  a 
slight  degree, —  and  the  patient  begins  to  look  like  a  healthy,  happy  normal 
human  being  once  more. 

The  most  noticeable  local  result  that  stands  out  in  the  treatment  of  joint 
tuberculosis  by  heliotherapy  and  the  one  of  greatest  importance  and 
advantage  in  early  cases  is  the  preservation  of  motion  in  the  affected 
joint.  While  Dr.  RolHer  has  accomplished  this  even  in  cases  of  fibrous 
ankylosis  where  the  condition  has  existed  for  years,  we,  as  yet,  have  not 
been  so  successful,  but  we  have  obtained  good  motion  in  early  joint 
cases. 

While  prognosis,  in  the  ordinary  expectant  treatment  of   fixation  by 
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casts  or  by  the  operative  procedure,  depends  upon  the  completeness  of 
the  ankylosis,  in  heliotherapy  the  gradual  establishment  of  motion  goes 
hand  in  hand  with  the  healing  process.  In  the  classical  treatment,  anky- 
losis and  the  destruction  of  function  is  the  aim ;  in  heliotherapy,  the  return 
of  the  full  function  of  the  joint  is  the  aim. 

The  sun  acts  as  an  agent  of  repair  upon  the  bone  tissue.  There  is  a 
separation  and  a  painless  spontaneous  expulsion  of  sequestra  and  an  in- 
tense recalcification.  The  point  of  origin  of  these  sequestra  may  be  quite 
remote  from  the  point  of  expulsion.  They  may  follow  a  sinus  tract  for 
some  distance. 

The  effect  upon  sinuses  and  ulcers  is  one  of  marked  reaction  on  the 
tract  or  ulcer.  At  first  there  is  a  profuse  discharge,  followed  by  sloughing, 
formation  of  healthy  granulation  and  finally  the  drying  up  and  healing  of 
the  sinus  or  ulcer.  In  cases  of  abscesses,  the  sun  usually  reduces  the 
amount  of  pus  and  frequently  causes  complete  absorption.  We  use  no 
injections  of  paste  nor  do  we  operate.  Where  drainage  is  absolutely  re- 
quired, aspiration  is  resorted  to  rather  than  evacuation  by  incision. 

The  eft"ect  upon  nodes  is  a  gradual  reduction  of  their  size,  and  in  broken 
down  nodes  their  contents  is  often  absorbed. 

The  effect  on  effusion,  in  joints,  peritoneum,  and  pleural  cavity,  is  one 
of  absorption.     This  is  most  noticeable  in  peritonitis. 

In  bone  and  joint  cases  a  special  bed  with  surgical  spring  is  provided  so 
that  the  patient's  posture  can  be  properly  controlled  for  counter  traction. 
The  surgical  spring  is  made  of  strong  interlacing  steel  bands,  and  may 
be  raised  at  the  head  or  feet,  and  to  whatever  height  desired.  The  use 
of  a  hard  mattress  prevents  any  possible  yielding.  Following  Dr.  RoUier's 
advice,  splints  are  used  only  in  exceptional  cases  and  casts  are  entirely  dis- 
carded. 

Immobilization  is  accomplished  by  absolute  rest  in  bed  and  by  mechani- 
cal means  such  as  chest  retaining  corsets  and  tractions,  the  latter  consist- 
ing of  leather  braces  connected  with  straps,  the  braces  gripping  the  knee 
and  ankle.  In  this  way  the  pull  is  at  both  the  knee  and  ankle,  and  may 
be  increased  or  decreased  at  either  place  as  desired.  This  allows  insola- 
tion of  a  considerable  part  of  the  extremity. 

Time  will  not  permit  us  to  describe  the  method  of  treatment  for  each 
separate  lesion,  but  such  description  may  be  found  in  an  article  written  by 
us  and  printed  in  the  New  York  Medical  Jour^nal  for  January  6,  19 17,  en- 
titled "  The  Rollier  Treatment  for  Tuberculosis." 

We  have  used  the  Alpine  sun  lamp  for  the  last  five  years  during  the 
winter  months  when  there  was  no  svm  available.  Although  the  results 
with  the  lamp  are  good,  it  cannot  take  the  place  of  solar  radiation. 

For  indolent  ulcers  and  sinuses  we  have  used  during  the  past  six  months 
w'ith  good  results  the  Thezac-Porsmeur  lens  (a  large  bi-convex  lens  for 
concentrating  the  sun's  rays).  This  lens  was  presented  to  us  by  Mrs.  G. 
T.  Post  of  Newport,  R.  I.  Inasmuch  as  we  have  used  it  for  so  short  a 
time  and  in  a  few  cases  only,  we  shall  not  report  results  until  after  fur- 
ther observation. 
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STATISTICS 

In  compiling  our  statistics,  we  have  adopted  the  following  temporary- 
classification  for  our  results  of  treatment : 

Tuberculosis  of  Bones  and  Joints: 

Apparently  recovered.  A  case  in  whom  all  symptoms  such  as  pain, 
temperature,  etc.,  have  disappeared,  and  all  sinuses  and  ulcers  have 
healed.  The  patient  must  have  been  up  walking  about  with  no  return 
of  symptoms  or  signs  for  at  least  six  months. 

Arrested.  A  case  in  whom  all  symptoms  such  as  pain,  temperature,  etc., 
have  disappeared,  and  in  whom  all  sinuses  and  ulcers  show  no  activity 
or  have  healed.  The  patient  may  be  up  and  walking  about,  or  may  still 
be  in  bed. 

Improved.  A  case  in  whom  all  symptoms  and  signs  show  evidence  of  im- 
provement. 

Peritonitis : 

Apparently  recovered.  A  case  in  whom  all  symptoms  such  as  pain. 
temperature,  etc.,  have  disappeared,  and  in  whom  all  fluid  in  the  peri- 
toneal cavity  has  been  absorbed  and  palpable  masses  in  abdomen  have 
been  reduced.  All  sinuses  and  fistulas  must  be  healed.  The  patient  must 
be  up  and  walking  about  at  least  three  months  without  evidence  of  return 
of  symptoms  or  signs. 

Arrested.  A  case  in  whom  all  symptoms  such  as  pain,  temperature, 
etc..  have  disappeared,  and  in  whom  all  fluid  has  been  absorbed.  Sinuses 
and  fistulas  must  either  be  healed  or  show  no  signs  of  activity. 

Improved.  A  case  in  whom  all  symptoms  and  signs  show  evidence  of 
improvement. 

Cervical  Adenitis : 

Apparently  recovered.  A  case  in  whom  all  symptoms  such  as  tempera- 
tui*e,  etc.,  have  disappeared,  and  in  whom  all  abscesses  and  ulcers  have 
healed.  The  glands  must  be  unpalpable  or  reduced  to  node-like  enlarge- 
ments. This  condition  is  to  have  existed  without  any  return  of  symp- 
toms or  signs  for  at  least  three  months. 

Arrested.  A  case  in  whom  all  symptoms  have  disappeared,  and  in 
whom  all  abscesses  and  ulcers  show  no  evidence  of  activity  or  have  healed, 
and  in  whom  the  glands  have  been  reduced,  but  not  necessarily  to  node- 
like enlargements. 

Improved.  A  case  in  whom  all  symptoms  and  signs  show  evidence  of 
improvement. 

Tuberculosis  of  the  Kidneys : 

Apparently  recovered.  A  case  in  whom  all  symptoms  such  as  tempera- 
ture, pain,  etc.,  have  disappeared ;  the  periods  of  urination  have  become 
normal  or  their  frequency  has  diminished.  The  urine  findings  must  be 
negative  both  by  microscopical  examination  and  by  animal  inoculation. 
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Cystoscopic  examination  must  show  healed  lesions,  if  tuberculosis  cysti- 
tis was  present.     This  condition  must  have  existed  for  at  least  six  months. 

Arrested.  A  case  in  whom  all  symptoms  such  as  temperature,  etc.,  have 
disappeared,  and  frequent  and  painful  urination  have  abated.  Urine 
findings  may  be  positive  or  negative. 

Improved.  A  case  in  whom  all  symptoms  and  signs  show  evidence  of 
improvement. 

Tuberculous  Epididymitis : 

Apparently  recovered.  A  case  in  whom  all  symptoms  such  as  pain, 
temperature,  etc.,  have  disappeared,  and  in  whom  all  enlargement  and 
hardening  of  epididymis  and  spermatic  cord  have  been  reduced,  and 
sinuses  and  ulcers  have  healed.  This  condition  must  have  existed  for  at 
least  three  months. 

Arrested.  A  case  in  whom  all  symptoms  have  disappeared,  and  in 
whom  all  sinuses  and  ulcers  show  no  activity  or  are  healed.  The  enlarge- 
ment and  hardening  of  the  epididymis  and  spermatic  cord  must  be  dimin- 
ished. 

Improved.  A  case  in  whom  all  symptoms  and  signs  show  evidence  of 
improvement. 

Up  to  January  i,  1920,  508  cases  of  surgical  tuberculosis  were  dis- 
charged from  our  hospital.  Four  hundred  and  twenty-seven  of  these  re- 
mained three  months  or  longer;  13  of  them  were  found  to  be  non-tuber- 
culous, thus  leaving  414  to  be  considered  in  showing  the  results  of  our 
treatment. 

About  50  per  cent,  of  the  414  presented  upon  entrance  sinuses  or  ab- 
scesses and  secondary  infection.  Most  of  them  had  been  operated  upon 
several  times  because  of  repeated  recurrence  of  the  disease. 

Of  these  about  60  per  cent,  showed  multiple  lesions,  and  a  large  propor- 
tion of  the  adults  showed  definite  pulmonary  signs. 

The  average  length  of  the  stay  for  all  the  surgical  cases  that  remained 
longer  than  3  months  in  the  hospital  was  12.25  months.  The  length  of 
residence  in  the  hospital  has  a  very  definite  bearing  upon  the  results  of 
treatment ;  and  the  majority  of  the  cases  in  this  report  who  were  dis- 
charged other  than  apparently  cured  or  arrested  left,  not  because  they 
were  not  improving,  but  they  or  their  families  became  too  impatient. 

Although  the  time  required  for  a  cure  by  heliotherapy  is  long,  never- 
theless the  results  are  generally  permanent.  So  far  as  we  have  been 
able  to  ascertain,  there  have  been  but  four  recurrences  of  the  disease  in 
cases  that  we  have  discharged  as  apparently  recovered  or  arrested. 
Three  were  joint  cases  and  one  gland.  The  recurrence  in  the  three  joint 
cases  followed  injury. 

Our  best  and  quickest  results  have  been  in  the  closed  cases  without  ab- 
scess. When  abscess  has  been  present,  it  has  greatly  prolonged  the  treat- 
ment, and  in  those  with  sinus  and  secondary  infection,  the  progress  has 
been  still  more  retarded. 
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REMARKS  UPON  THE  TABLE   OF  RESULTS 

Adenitis 

The  improved  and  unimproved  cases  remained  at  the  hospital  less  than 
six  months,  a  time  really  not  sufficient  to  secure  results.  The  case  re- 
ported as  dead  died  of  causes  other  than  tuberculosis. 

Pej'itonitis 

Of  the  cases  reported  unimproved,  one  had  advanced  pulmonary  tuber- 
culosis with  amyloid  changes,  had  been  operated  upon  before  admission, 
and  had  an  extensive  fecal  fistula ;  two  had  general  miliary  tuberculosis. 

Too  much  cannot  be  said  for  the  use  of  heliotherapy  in  tuberculous 
peritonitis.  The  general  improvement  of  the  patient  from  week  to  week 
is  most  noticeable.  Operated  cases  with  recurrence  of  the  disease  and 
unoperated  cases   respond   readily  to  the  treatment. 

Spine 

One  of  the  improved,  although  all  symptoms  and  signs  had  disappeared, 
did  not  remain  long  enough  to  classify  as  recovered  or  arrested,  but  is  no\i 
perfectly  well  and  has  remained  so  for  two  years. 

Of  the  unimproved  three  remained  in  the  hospital  only  a  short  time. 
One  was  a  very  old  case  of  more  than  twenty  years  standing,  had  multiple 
lesions,  and  had  been  operated  on  many  times.  The  rest  were  progressive 
cases  with  multiple  lesions  and  extensive  lung  involvement,  and  in  four 
amyloid  changes  were  present. 

The  two  cases  that  died  were  doing  very  nicely  before  they  contracted 
influenza  during  the  1918  epidemic,  which  disease  caused  their  death. 

A  large  proportion  of  our  cases  of  Pott's  disease  had  psoas  abscesses 
and  had  had  long  periods  of  treatment  in  other  hospitals  before  admission 
to  the  J.  N.  Adam  Memorial  Hospital.  All  of  them  showed  signs  of 
pulmonary  tuberculosis. 

Hip 

Of  the  cases  reported  21  or  58.3  per  cent,  had  other  tuberculous  lesions, 
such  as  kidney,  lungs,  glands,  peri'toneum,  etc.  —  17  or  47.2  per  cent, 
had  pulmonary  tuberculosis,  two  of  which  had  a  positive  sputum. —  18  or 
50  per  cent,  had  abscesses  with  secondary  infection  and  profusely  drain- 
ing sinuses.  We  obtained  good  motion  in  12  or  40  per  cent,  of  the  re- 
covered or  arrested  cases,  and  a  partial  motion  in  8  or  26.7  per  cent,  mak- 
ing a  total  of  67  per  cent,  of  cases  of  hip  joint  tuberculosis,  discharged  as 
apparently  recovered  or  arrested,  who  had  serviceable  motion. 

Knee 

Of  the  18  cases  of  tuberculosis  of  the  knee,  12  had  lesions  other  than 
in  the  knee;  9  had  pulmonary'  tuberculosis,  two  of  which  had  a  positive 
sputum.  Of  those  who  were  discharged  as  apparently  cured  or  arrested 
10  or  83  per  cent,  had  serviceable  motion. 
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Ankle 

All  of  these  cases  showed  other  lesions  than  those  of  the  ankle  or  foot. 
Eight  or  y2.y  per  cent,  had  sinuses  or  secondary  infection  and  had  been 
operated  on  before  admission  to  the  hospital ;  5  had  a  pulmonary  lesion. 
All  but  one  of  those  discharged  as  apparently  recovered  or  arrested  had 
full  or  partial  motion.  This  one  had  the  ankle  fixed  from  previous 
operation. 

The  two  cases  discharged  as  improved  remained  with  us  only  a  short 
time. 

Shoulder 

Two  or  67  per  cent,  of  these  cases  had  sinuses  and  secondary  in- 
fection.    All  showed  pulmonary  tuberculosis ;  two  had  a  positive  sputum. 

Elbozv 

Of  the  6  cases  of  tuberculosis  of  the  elbow,  3  were  closed  and  3  open. 
Five  or  83.3  per  cent,  had  other  lesions  than  the  elbow,  and  3  or  50  per 
cent,  had  pulmonary  tuberculosis  with  positive  sputum.  Those  with  open 
lesions  and  secondary  infection  had  great  destruction  of  the  joint  and 
were  all  fixed.  Two  of  them  with  closed  lesions  were  well  fixed  before 
admission,  and  there  was  no  more  motion  upon  their  discharge  —  in  one 
there  was  full  motion. 

Wrist  and  Hand 

The  10  cases  of  tuberculosis  of  the  wrist  and  hand  had  sinuses  and 
secondary  infection.  Two  had  pulmonary  tuberculosis.  All  were  com- 
pletely healed  and  had  good  motion. 

Kidney 

Four  of  these  had  one  kidney  removed  with  resultant  profusely  dis- 
charging sinuses. 

Eleven  on  discharge  showed  absence  of  tubercle  bacilli  in  urine,  a 
diminution  of  pus  and  blood  content  and  relief  of  pain,  and  cystitis. 
Three  still  showed  the  presence  of  tubercle  bacilli,  but  all  other  symp- 
toms had  improved.     All  but  one,  a  child,  had  pulmonary  tuberculosis. 

Eye 

Three  of  these  were  complicated  with  pulmonary  tuberculosis,  and  4 
with  tuberclous  adenitis. 

Osteo  Myelitis 

The  lesions  in  these  were  localized  as  follows :  i  in  humerus,  ulna 
and  radius;  3  in  the  tibia;  i  in  the  femur;  i  in  the  ileum;  4  in  the  jaw; 
2  in  the  ribs. 

All  had  sinuses  and  secondary  infection —  Many  had  multiple  lesions  — 
7  had  pulmonary  tuberculosis,  2  of  which  had  a  positive  sputum. 

Sternum 

Both  had  pulmonary  tuberculosis. 
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Sacro-Iliac 

Both  had  pulmonary  tuberculosis. 

Lupus 

Neither  of  these  cases  responded  to  our  satisfaction. 

The  question  has  been  brought  up  several  times  as  to  whether  we 
should  not  get  less  deformity  than  we  do.  As  has  been  previously  men- 
tioned, a  large  percentage  of  our  bone  and  joint  cases  were  open  cases 
of  long  standing,  with  multiple  lesions  and  secondary  infection,  and  had 
been  operated  upon  several  times.  They  were  cases  that  had  been  under 
treatment  for  years,  and  had  taxed  the  skill  of  the  orthopedics  and  sur- 
geons. If  we  could  not  correct  the  deformity,  we  at  least  got  a  healing  or 
improvement  of  the  lesions,  something  that  seemed  impossible  of  ac- 
complishing at  home  where  the  condition  was  becoming  worse  instead  of 
better.  We  have  had  but  6.7  per  cent,  of  these  unfavorable  cases  that 
did  not  respond  to  treatment,  which  is  a  very  small  percentage.  We 
must  not  think  that  heliotherapy  will  restore  joints  or  motion  where  there 
is  none,  nor  that  it  will  cure  all  cases,  but  it  will  certainly  do  more  for 
the  so-called  surgical  tuberculosis  than  any  other  treatment. 
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Tuberculosis  of  Spixi-: 
Case  No.  2319 


On  admission 
March;   1919  , 


One  rear  later 


Tuberculosis  of 

Right  Hip 

Case  Xo.  902 


On  admission 
Aug.,   1915 


On  discharge 
Jan.,   1917 
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Tuberculous 

Dactylitis 

Case  No.  2078 


(  )n   admission 
June,   igi8 


(  )n  iliscliariie 
Dec,   1919 


Tuberculosis 

OF  Foot  and 

Ankle 

Case  No.  184(1 


On  ailmi^sion  Jan.,  1917 


In  March.  ly.o 
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Tuberculosis  of 

Both  Hips 

Case  Xo.  832 


On  admissiiin 
May,  1915 


On  discharge 
Apr..  192a 


Tuberculosis  of  Hip 
Case  Xo.  2295 


On  admission 
Jan.,  1917 


On  discharge 
Aug.,  1919 


I'.i.ioriii-.kArN'   IX  suKciCAr.  tuukrcui.osjs 


I  LBERCULOSIS 

OF  Right 

Knee 

Case  No.  12S3 


On  admission  June,  191O 


On  (liM  liai  •-;i-   Nov.,   1918 


Tuberculous 

Peritonitis 

Case  No.  1978 


On  adniission  April.    i(ji8 


On  discharge  .Au"..  igi^ 
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Tuberculosis   of  Wkist 

AND  Hand 

Case  No.  2414 


On  admission  May.  1919 


Ten  months  later 


IIl•:I,I(^•IlKR.\l•^'   ix  sur(iical  Tur.i^Rcur^osis 


Tuberculous  Peritonitis 
Case  No.  2412 


On  admission 
May,  1919 


On  discharge 
April,  1920 


Tuberculous 

Peritonitis 

Case  No.  841 


On  admission  June,  1915 


On  discharge  Nov.,  1916 
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AN    INVESTIGATION   ON   THE   ACID-FASTNESS 
OF  TUBERCLE  BACILLI  II* 

By  Binzi  Suyenaga,  M.  D. 

Chicago 

In  the  previous  report  on  this  same  subject,  I  showed  that  rapid  trans- 
fer of  the  border  or  younger  portion  of  colonies  of  Kl,  a  saprophytic  non- 
virulent  strain  of  tubercle  bacilli,  did  not  materially  affect  its  acid-fast- 
ness. In  other  words,  I  was  unable  to  prove  by  this  method  that  younger 
cultures  are  much  less  acid-proof  than  older  ones.  I  also  changed  the 
metabolic  conditions  of  the  culture  by  using  dift'erent  reactions,  which 
had  no  marked  effect  on  the  acid-fastness,  and  by  non-nutrient  media  and 
the  amoebia  media  used  by  Wherry  both  of  which  greatly  reduce  the  acid- 
fastness  without  absolutely  destroying  it.  The  question  that  especially 
needs  answer  is  whether,  in  any  such  culture  as  Kl,  in  which  we  find 
many  add-fast,,  but  also  many  non-acid-fast  bacilli,  we  have  a  culture 
consisting  of  two  distinctly  different  strains  or  w-hether  the  bacilli  merely 
differ  from  each  other  as  a  result  of  age,  metabolic  conditions  or  de- 
generative changes.  If  we  have  two  distinct  strains,  one  may  be  a  muta- 
tion strain  or  the  two  may  be  foreign  to  each  other  and  live  together 
symbiotically. 

Two  possible  methods  suggested  themselves  which  might  separate  the 
non-acid-fast  from  the  acid-fast  strain,  if  the  two  existed  as  separate  and 
distinct  strains  in  the  saprophytic  culture  used  by  me.  Churchman  had 
suggested  that  gentian  violet  and  methylene  blue,  though  in  different 
degrees,  might  separate  from  each  other  Gram  positive  and  Gram  nega- 
tive strains  which  were  growing  together.  He  showed  that  the  Gram 
positive  strains  were  completely  inhibited  by  the  dyes.  It  was  my  hope 
that  the  same  dyes  might  separate  the  acid-fast  from  the  non-acid-fast 
strain  by  inhibiting  or  killing  one  of  them.  The  bactericidal  power  of 
these  dyes  was  tested  on  Kl  and  other  acid-fast  organisms,  such  as  avian 
and  frog  tubercle  bacilli  and  leprosy  bacillus  and  on  a  number  of  non- 
acid-fast  rapidly  growing  organisms  (B.  prodigiosus,  B.  subtilis,  B.  coli 
and  staphylococcus  aureus).  The  amount  of  the  dye  necessary  to  make 
the  desired  dilution  was  added  to  a  broth  culture  wdiich  was  then  incu- 
bated for  two  hours  and  kept  at  room  temperature  from  three  to  four 
hours.  A  definite  amount  was  then  transferred  to  plain  agar  slants- 
Neither  gentian  violet  nor  methylene  blue  had  any  bactericidal  action  ex- 
cept on  staphylococcus  aureus.  This  was  killed  by  i  to  10,000  gentian 
violet  and  mostly  by  i  to  5000  of  methylene  blue.  In  another  experiment 
B.  subtilis  was  killed  by  gentian  violet  in  a  dilution  of  i  to  1000  and  B. 
coli  and  B.  prodigiosus  by  a  dilution  of  i  to  200.  In  the  case  of  the  acid- 
fast   organisms   which,   after   exposure  to  the   dyes   were  inoculated   on 
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glycerol  agar,  Kl  seemed  not  to  be  killed  by  any  dilution  used,  but  the 
avian  and  frog  tubercle  bacilli  were  killed  by  all  dilutions  used  of  both 
dyes,  the  highest  being  i  to  looo,  while  the  leprosy  bacillus  was  killed  by 
I  to  500  and  much  delayed  in  its  growth  by  i  to  1000.  A  concentration  of 
I  to  100,000  of  either  gentian  violet  or  methylene  blue  using  the  Church- 
man divided  plate  method  seemed  to  have  no  inhibitory  efifect  on  the 
growth  of  any  of  the  organisms  on  plain  agar  except  B.  subtilis  and 
staphylococcus  aureus,  while  i  to  1000  gentian  violet  completely  inhibited 
the  growth  of  Kl,  timothy  B.,  grass  B.,  mist  B.,  smegma  B.,  and  B.  sub- 
tilis and  staphylococcus  aureus.  Methylene  blue  I  to  1000  completely  in- 
hibited the  growth  of  timothy  B.  and  B.  subtilis  and  delayed  the  growth 
of  Kl.  On  glycerol  agar,  the  results  are  somewhat  different.  Kl  shows 
no  inhibition  even  at  i  to  1000  of  either  dye,  while  avian  and  frog  bacilli 
are  inhibited  completely  by  i  to  100,000  of  gentian  violet  and  by  i  to  1000 
methylene  blue.  Leprosy  bacillus  is  completely  inhibited  by  i  to  10,000 
gentian  violet  and  by  i  to  1000  methylene  blue. 

It  was  found  on  the  divided  plates  that  frog  bacilli  and  avian  bacilli 
which  are  least  acid-fast  were  most  susceptible  to  the  action  of  the  dyes, 
that  they  grew  only  on  the  undyed  portion  and  their  growth  never  extended 
near  the  line  separating  the  dyed  and  undyed  portions,  while  Kl,  leprosy 
and  smegma  bacilli  grew  entirely  across  the  plate,  if  the  concentration  of 
the  dye  did  not  exceed  i  to  100,000.  In  order  to  determine  whether  the 
bactericidal  and  inhibitory  action  of  these  dyes  would  prove  a  feasible 
method  for  separating  acid-fast  from  non-acid-fast  organisms,  cultures  of 
Kl  after  exposure  to  gentian  violet  and  methylene  blue  were  stained  by  the 
Ziehl-Nielsen  method  and  it  was  found  that  acid-fast  and  non-acid-fast 
organisms  were  still  mixed. 

The  second  method  which  suggested  itself  for  separating  these  two  types 
of  bacteria,  which  should  succeed  if  they  represent  two  separate  and  dis- 
tinct strains,  is  the  method  used  by  Petroff  for  isolating  tubercle  bacilli 
from  other  organisms  which  may  occur  in  the  sputum.  Kl  culture  was 
exposed  for  from  ten  minutes  to  five  hours  to  sodium  hydroxide,  then 
neutralized  and  inoculated  on  Petroff's  egg  media  and  on  glycerol  agar. 
Sodium  hydroxide,  1.5  per  cent,  killed  all  organisms  even  in  ten  minutes, 
so  that  no  growth  occurred.  Sodium  hydroxide,  0.5  per  cent,  did  not 
kill  all  in  one  hour  but  did  in  two  hours.  A  virulent  culture  was  also  ex- 
posed to  0.5  per  cent,  sodium  hydroxide.  No  growth  occurred  on  the 
glycerol  agar  slants  even  after  ten  minutes'  exposure,  but  there  was 
growth  on  all  the  Petroff  media  containing  i  to  10,000  gentian  violet,  even 
after  live  hours.  The  mixture  of  acid-fast  and  non-acid-fast  bacilli  in  the , 
tubes,  in  which  growth  occurred  after  the  exposure  to  sodium  hydroxide, 
shows  that  these  two  types  of  bacilli  could  not  be  separated  by  this  method 
and  suggests  therefore  that  they  are  not  distinct  strains. 

If  this  is  true,  they  must  probably  be  phases  in  the  growth  of  the  tubercle 
bacillus.  Ehrlich,  Marmorek,  Klein  and  others  regarded  the  non-acid- 
fast  forms  as  merely  the  youngest  phase  in  the  development  of  the  tubercle 
bacillus.     Many  have  thought  that  the  fatty  sheath  which  is  supposed  to 
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contribute  to  the  acid- fastness  of  the  bacillus  develops  later.  By  increas- 
ing the  rapidity  of  the  growth  and  thus  developing  a  strain  which  should 
consist  only  of  young  bacilli  I  endeavored  without  success  in  my  earlier 
work  to  show  that  the  age  of  the  culture  had  much  to  do  with  its  staining 
qualities.  Metabolic  conditions  seem,  from  my  former  report,  to  affect 
markedly  the  acid-fastness  of  these  organisms,  since  media  of  low  nutri- 
tive value  greatly  diminished  their  acid-fastness.  Degenerative  condi- 
tions due  to  the  age  of  the  culture  and  the  consequently  lowered  nutri- 
tive value  of  the  media  may  be  a  possible  factor  in  increasing  the  number 
of  non-acid-fast  bacilli.  But  that  question  has  not  as  yet  been  in- 
vestigated. 

CONCLUSIONS 

1.  Since  it  has  not  proved  possible  by  the  methods  used  to  separate  an 
acid-fast  strain  from  a  non-acid-fast,  it  is  probable  that  we  have  here  no 
distinct  strains,  either  mutation  or  symbiotic. 

2.  Since  the  marginal  growth  of  Kl  seems  to  contain  more  non-acid-fast 
organisms  than  the  central  portion  and  since  some  non-acid-fast  or- 
ganisms occur  even  in  virulent  cultures,  it  seems  probable  that  the  younger 
bacilli  may  for  a  short  time  be  non-acid-fast.  The  question  whether  the 
non-acid  forms  may  be  degeneration  forms  has  not  been  investigated. 

3.  Gentian  violet  has  a  stronger  bactericidal  and  inhibitory  power  than 
methylene  blue  over  saprophytic  acid-fast  and  some  Gram  positive  and 
Gram  negative  organisms. 

4.  There  is  considerable  difference  between  the  bactericidal  and  the  in- 
hibitory power  of  these  antiseptic  dyes. 

5.  Of  the  acid-fast  bacilli,  the  less  acid-fast  seem  more  susceptible  to 
the  action  of  gentian  violet  and  methylene  blue. 


THE     UTILIZATION     OF     AMINO     ACIDS     BY 
TUBERCLE   BACILLI    AND   OTHER   ACID- 
FAST  ORGANISMS 

By  Esmond  R.  Long,  Ph.D. 

Chicago 

The  experiments  which  I  am  going  to  describe  represent  an  attempt 
to  learn  some  of  the  fundamental  steps  by  which  the  tubercle  bacillus 
and  a  number  of  other  organisms  of  the  acid-fast  group  convert  the 
protein  constituents  of  the  medium  upon  which  they  grow  into  bacillary 
substance.  We  have  long  been  famiHar  with  the  fact  that  the  cleavage 
of  protein  substances  caused  by  bacteria  may  be  more  profound  than  that 
induced,  for  example,  by  the  mammalian  organism,  and  also  with  the 
fact  that  bacteria  are  able  to  thrive  upon  much  simpler  sources  of  nutri- 
tion than  the  higher  forms  of  life. 

When  we  consider  the  chemical  composition  of  an  organism  in  rela- 
tion to  the  ordinary  media  vipon  which  it  grows,  we  can  understand  why 
the  cleavage  of  the  protein  molecule  must  be  profound  before  synthesis 
of  bacterial  substance  can  begin.  Consider  the  tubercle  bacillus  growing 
upon  a  broth  containing  peptone,  glycerol,  and  salts,  upon  which  the  or- 
ganism thrives.  The  food  material  of  the  medium  consists  of  the  re- 
latively simple  substance  glycerol,  and  the  highly  complex  molecule  of 
polymerized  amino  acids  which  we  call  peptone.  The  organism  which 
is  constructed  from  this  mixture  consists,  aside  from  its  water  and  salts, 
roughly  of  one-third  lipoidal  substances  of  rather  high  molecular  weight 
with  amino  groups  present  in  the  molecule,  probably  one-third  or  there- 
abouts of  a  nitrogenous  carbohydrate  similar  to  chitin,  which  is  polymer- 
ized glucosamine,  and  one-third  nucleoprotein  containing  a  very  decided 
excess  of  nucleic  acid,  which  contains  its  nitrogen  in  the  form  of  purines 
and  pyrimidines.  With  the  exception  of  the  protein  portion  of  the  nucleo- 
protein all  of  the  nitrogen  in  these  combinations  is  in  very  different  link- 
age from  that  occurring  in  the  original  peptone  from  which  the  organism 
grew.  Briefly  speaking  the  change  consists  in  the  attachment  of  the 
nitrogenous  portion  of  the  peptone  to  new  carbon  groupings.  The 
simplest  and  most  logical  step  to  assume  in  this  process  is  a  primary 
splitting  off  of  ammonia  from  the  peptone  portion  of  the  medium.  In 
favor  of  this  assumption  are  the  well  known  facts  that  bacteria  form 
ammonia  in  peptone  media  and  may  live,  grow,  and  multiply  in  media 
in  which  ammonia  is  the  sole  source  of  nitrogen. 

Accepting,  temporarily  at  least,  then,  the  correctness  of  this  assump- 
tion, I  have  set  for  myself  the  problem  of  determining  by  what  mechanism 
the  tubercle  bacillus  and  its  supposed  relatives   of  the   acid- fast  group 
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separate  this  nitrogen  from  the  complex  peptone  of  the  medium.  Pre- 
liminary studies  as  well  as  a  priori  reasoning  having  convinced  me  that 
they  digest  peptones  to  the  amino  acid  stage,  I  have  been  trying  to  de- 
termine just  what  the  organism  does  to  the  amino  acids  to  abstract  their 
ammonia.  There  are  a  number  of  ways,  different  locks  to  open,  if  I 
may  borrow  Emil  Fischer's  simile,  with  separate  keys,  of  which  some 
bacteria  have  one,  others  another. 

Inasmuch  as  the  amino  acids  of  which  protein  is  composed  are  many 
of  them  substitution  products  of  the  simple  amino  acid  alanine,  I  have 
used  alanine  as  the  protoype  of  the  group.  It  is  not  unreasonable  to 
suppose  at  any  rate  that  separating  the  amino  group  from  alanine  is  the 
same  sort  of  proposition  as  removing  it  from  such  modifications  as  beta- 
hydroxy  alanine,  or  para-hydroxy-phenyl  alanine,  or  imidazol  alanine, 
which  are  respectively  the  amino  acids  serine,  tyrosine,  and  histidine, 
common  constituents  of  the  protein  molecule. 

The  method  used  was  simple  enough,  namely  providing  the  organism 
in  fluid  media  with  the  various  modifications  of  alanine  which  might  be 
produced.  If  it  fails  to  grow  on  any  of  these  then  it  is  a  fair  assump- 
tion that  this  is  not  the  particular  method  used  by  the  organism.  All 
of  the  modifications  upon  which  it  does  grow  must  be  considered  as 
possibilities.  Now  an  animo  acid,  such  as  alanine,  may  break  up  so  as 
to  yield  ammonia  in  the  following  ways :  by  hydrolysis  with  the  forma- 
tion of  the  ammonium  salt  of  a  hydroxy  acid ;  by  oxidation,  with  the 
formation  of  the  ammonium  salt  of  a  ketone  acid;  and  by  reduction,  with 
the  formation  of  the  ammonium  salt  of  a  fatty  acid.  In  addition,  by 
the  loss  of  carbon  dioxide  an  amine  may  be  produced,  from  which 
ammonia  may  be  split  off  by  further  change.  In  the  case  of  alanine 
these  products  are  all  familiar  ones,  respectively  ammonium  lactate, 
pyruvate,  and  propionate,  and  ethyl  amine.  It  was  upon  these  substances 
as  sources  of  nitrogen  that  I  grew  the  organisms. 

Let  me  say  immediately  that  all  the  acid- fast  organisms  I  used,  namely, 
tubercle  bacilli  (human,  bovine,  and  avian),  the  leprosy  bacillus  of  Duval, 
a  frog  bacillus  isolated  by  Professor  Moeller,  and  the  smegma  and 
timothy  bacilli,  proliferate  readily  when  the  amino  acid  alanine  is  sup- 
plied as  the  sole  source  of  nitrogen,  from  which  they  must  build  their 
nitrogenous  lipoids,  their  nitrogenous  carbohydrates,  and  their  nucleo- 
proteins.  When,  however,  the  amino  acid  is  withdrawn  and  its  various 
modifications  in  the  way  of  ammonium  salts  of  organic  acids  are  sub- 
stituted, various  differences  crop  out.  The  tubercle  bacilli,  all  forms,  seem 
to  prefer  the  hydroxy  acid,  that  is,  the  lactate  in  this  case,  to  the  pyruvate 
and  the  propionate.  They  also  thrive  on  the  amine.  The  leprosy  bacillus 
expresses  a  striking  preference  for  the  ammonium  pyruvate,  refusing  the 
lactate  and  propionate.  The  smegma  and  timothy  bacilli  multiply  but 
slowly  on  the  ammonium  propionate  and  the  amine,  but  thrive  on  the  am- 
monium lactate  and  pyruvate.  The  frog  bacillus  is  not  particular  and 
grows  readily  on  all  except  the  propionate  media. 

It  seems  to  me  that  these  results,  when  they  are  confirmed  by  repeti- 
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tion,  may  indicate  how  ammonia  is  split  off  and  what  carbonaceous 
residue  is  left  to  play  a  role  in  the  synthesis  of  the  carbon  moiety  of  the 
bacterium,  although  all  they  prove  definitely  is  what  modifications  are  not 
used.  The  problem  is  an  elementary  one  in  the  complex  study  of 
bacterial  synthesis,  which  is  of  more  than  academic  interest,  for  synthesis 
is  but  the  chemical  equivalent  for  multiplication,  the  prevention  of  which 
is  the  goal  of  our  extensive  and  costly  studies  on  chemotherapy. 


DISCUSSION  ON  PAPERS  BY  DR.  SUYENAGA 
AND  DR.  LONG 

Dr.  E.  "R.  Baldwin  (Saranac  Lake)  :  I  really  feel  that  both  these 
papers  —  the  one  read  by  Dr.  Suyenaga  and  the  one  by  Dr.  Long  —  re- 
quire a  little  more  explanation  than  either  of  the  authors  gave,  in  that 
one  object  of  these  studies  is  a  very  interesting  one,  one  that  may  lead 
to  very  practical  results  in  time.  I  have  been  able  to  follow  both  Dr. 
Suyenaga's  work  and  that  of  Dr.  Long  for  some  time;  also  that  of  Mr, 
Petroff.  The  object  of  these  experiments  is  not  just  to  add  to  human 
knowledge  of  a  technical  character,  but  also  to  be  able  to  show  the 
differences  between  strains  of  tubercle  bacilli.  Those  of  you  who  have 
kept  track  of  the  work  in  the  biochemical  field,  the  different  methods  of 
differentiating  tubercle  bacilli,  will  readily  understand  that  these  are  en- 
tirely new  methods;  that  is, —  practically  entirely  new  methods, —  of  dif- 
ferentiating bacteria  for  practical  purposes.  We  must  remember  that  so 
far  we  have  had  only  the  inoculation  test  and  the  colorimetric  test  to  dif- 
ferentiate different  kinds  of  bacilli.  Some  of  us  have  had  a  feeling 
that  there  are  different  kinds  of  tuberculosis.  Some  of  you  may  have 
read  about  an  Englishman  who  proposed  that  there  were  three  kinds 
of  tuberculosis  —  a  childhood  form,  an  adult  form,  and  an  old-age  form. 
That  does  not  express  anything  but  a  clinical  observation.  Therefore 
these  are  differences  in  dift'erent  strains  of  tubercle  bacilli  of  the  human 
type  which  apparently  exist  in  so  far  as  clinical  observation  goes ;  in 
animal  experiments,  thus  far,  one  can  only  say  that  they  differ  in  their 
ability  to  produce  acute  or  slow  forms  of  the  disease,  but  here  the  work 
of  Dr.  Suyenaga,  Mr.  Petroff  and  Dr.  Long  offers  a  means,  ultimately,  of 
differentiating  them  of  very  great  value. 

I  thought  it  worth  while  just  to  call  attention  to  an  object  which  didn't 
appear  in  any  portion  of  the  addresses,  but  I  am  quite  sure  you  all  ap- 
preciate the  importance  of  it. 

Dr.  William  Charles  White,  Pittsburgh:  I  simply  rise  to  second 
what  Dr.  Baldwin  has  said.  I  think  that  this  Association  is  to  be  con- 
gratulated very  much  on  this  year's  work.  It  seems  to  me,  listening  to 
these  two  papers,  that  a  whole  new  field  is  opening  up  with  more  encour- 
agement than  we  have  had  for  a  very  long  while.  I  congratulate  the 
workers  in  this  field  and  express  a  great  appreciation  to  them  on  our  part. 

Dr.  Long:     I  think  there  is  nothing  to  add  except  that  we  wish  to 
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express  our  appreciation  at  having  our  results  recognized  in  this  way. 
I  might  add  this  with  regard  to  the  tubercle  bacillus :  It  differs  from  a 
good  many  other  organisms  in  a  distinctly  chemical  feature,  namely,  its 
marked  glycefophilism ;  so  a  man  with  the  proper  chemical  training 
should  investigate  that  problem  more  intently,  and  I  hope  to  develop 
the  necessary  technique  to  learn  just  what  the  chemical  element  in  the 
organism's  life  history  is  which  makes  it  so  necessary  for  it  to  have  this 
substance,  glycerol. 
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Webb,  M.D.,  G.  B. 

AND    C. 


Gilbert,  M.D.,  J. 
T.  Ryder,  M.D. 


Colorado  Springs 


We  have  undertaken  some  experiments,  with  the  hope  of  givinj^  sup- 
port to  cHnical  observations,  such  as  those  of  Sergent  ^  upon  the  rela- 
tion beween  adrenal  function  and  tuberculosis.  The  first  of  these  studies, 
here  reported,  deals  with  the  removal  of  one  adrenal  in  guinea-pigs,  and 
the  effect  of  this  operation  on  resistance  to  a  subsequent  inoculation  with 
tubercle  bacilli. 

Series  i. —  In  March,  1919,  after  some  preliminary  work  to  determine 
the  best  technique,  guinea-pigs  i  and  2  were  operated  upon,  the  left  adren- 
als being  removed  through  a  vertical  incision  below  the  costal  margin, 
about  in  the  nipple  line.  They  recovered  rapidly  from  the  operation  and 
at  no  time  after  the  first  day  or  two  showed  any  marked  weakness.  One 
month  later,  they  and  two  normal  controls  (A  and  B)  were  inoculated 
in  the  right  nipple  area  with  about  200  tubercle  bacilli  from  a  virulent 
culture.  The  bacilli  were  counted  by  the  method  of  Barber  ^  as  employed 
in  previous  experiments.^ 

Pig  I  died  of  intercurrent  disease  six  weeks  after  inoculation.  Pigs 
2  and  A  were  therefore  killed  and  autopsied  also.  Pig  B  was  kept  alive 
for  some  months  and  remained  well.     The  findings  are  given  in  Table  i. 

TABLE  1 
Autopsy  findings 


PIG 
NUUBEK 

WEEKS  AFTER 
INOCDXATION 

RIGHT 

INGUINAL 

NODES 

LEFT 

INGUINAL 

NODES 

SPLEEN 

LIVER 

LUNGS 

BRONCHIAL 
NODES 

1 

2 
A 
B 

6 

6 

6 

16 

+  ? 
+  +  + 
+  +  + 

+  +  + 

+ 

+ 

Series  2. —  In  April,  1919,  Pig  3  was  operated  on,  the  left  adrenal  being 
removed  as  before.  The  remaining  members  of  the  series.  Pigs  4-12, 
were  operated  on  in  August  and  September.  Like  the  pigs  of  the  first 
series,  they  recovered  quickly  and  without  characteristic  signs  of  adrenal 
insufficiency.  On  December  6,  these  ten  pigs  and  ten  normal  con- 
trols (C-M),  were  inoculated  in  the  right  groin  with  %o  cc.  of  a  very 
weak  emulsion  of  a  culture  of  tubercle  bacilli  of  exceptionally  vigorous 
growth  in  culture,  but  known  to  be  virulent.     However,  only  two  pigs, 
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Nos.  II  and  K,  developed  tuberculosis.  Control  C  became  sick  from 
other  disease  and  was  killed  and  autopsied  five  weeks  after  inoculation. 
Pigs  II  and  K,  also  3,  5,  and  D,  were  killed  and  autopsied  two  weeks 
later.     The  findings  are  given  in  Table  2. 

TABLE  2 
Autopsy  findings 


PIG 
NUllBER 

WEEKS 
AFTER  IN- 
OCULATION 

RIGHT 

tNGUINAl 

NODES 

LEFT 

INGUINAL 

NODES 

SPLEEN 

LIVER 

LUNGS 

BRONCHIAL 
NODES 

WEIGHT 
OF  RIGHT 
ADRENAL 

3 
5 
11 
K 
D 
C 

5 

+  +  + 

+ 

+  +  + 

+  +  +  + 
+  +  +  + 

+  +  +  + 

+  + 
+  +  + 

+  +  + 

irams 
0.4 

0.5 

0.3 

On  February  24,  the  remaining  members  of  the  series,  and  an  extra 
control  (N),  were  reinoculated  in  the  left  groin  with  %o  cc.  of  a  some- 
what stronger  emulsion  of  another  culture.  Another  control  (O)  was 
given  ^.  cc.  of  the  same  emulsion.     Tables  3,  4,  and  5  give  the  results. 


TABLE  3 


OPERATED  GUINEA  PIGS 

CONTROLS 

Pig  number 

Left  inguinal  nodes  enlarged,  number 
of  days  after  inoculation 

Pig  number 

Left  inguinal  nodes  enlarged,  number 
of  days  after  inoculation 

13 

15 

18 

13 

15 

18 

4 

+ 

E 

+ 

6 

+ 

F 

+ 

7 

+ 

G 

+ 

8 

+ 

H 

+ 

9 

+ 

J 

+ 

10 

+ 

L 

+ 

12 

+ 

M 

N 
0 

+ 
+ 
+ 

SUMMARY  AND  CRITICISM 

Under  the  conditions  of  the  experiment  there  was  no  apparent  differ- 
ence in  resistance  to  tuberculosis  in  guinea-pigs  from  which  the  left 
adrenal  had  been  removed,  as  compared  with  control  pigs,  though  the 
primary  palpable  enlargement  of  inguinal  nodes  appeared  a  trifle  sooner 
on  the  average  in  the  operated  pigs  than  in  the  controls.  There  was  the 
usual  compensatory  hyperplasia  of  the  remaining  adrenal,  the  average 
weight  being  0.48  gm.  compared  with  0.33  gm.  in  the  controls.  The 
adrenal  weights  were  considerably  higher  in  the  pigs  autopsied  six  weeks 
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TABLE  4 


AUTOPSY  FINDDJC8 

CROUP 

Pig 
num- 
ber 

Weeks 
after  in- 
oculation 

Right 

inguinal 

nodes 

Left  inguinal 
nodes 

Spleen 

Liver 

Lungs 

Bron- 
chial 
nodes 

Weight 
of  right 
adrenal 

Weight 
of  left 
adrenal 

grams 

4 

3 

+  +  + 

0.4 

8 

3 

+  +  + 

4- 

+ 

0.4 

1          « 

10 

3 

+  +  + 

+ 

+ 

+ 

0.5 

F 

3 

+  +  + 

+ 

+ 

+ 

0.3 

L 

3 

+  +  + 

++ 

+ 

+ 

0.3 

N 

3 

+  +  + 

+ 

+ 

0.3 

7 

4 

+ 

+  +  +  + 

++ 

+  +  + 

+ 

0.4 

2      < 

9 

4 

+  +  + 

++ 

+  + 

+  + 

0.5 

E 

4 

+ 

+  +  +  + 

++ 

+  + 

+ 

0.3 

M 

4 

+ 

+  +  +  + 

+++ 

+ 

+ 

+  + 

6 

6 

+ 

+  +  +  + 

+++ 

+ 

+ 

0.6 

12 

6 

+  + 

+  +  +  + 

+++ 

+  + 

+ 

+  +  + 

0.6 

3     ' 

G 

6 

+ 

+  +  + 

++  + 

+ 

+ 

+ 

0.4 

0.4 

H 

6 

+ 

+  +  +  + 

+  +++ 

+  + 

+ 

+  + 

0.3 

0.3 

J 

6 

+ 

+  +  + 

++++ 

+  + 

+ 

+  + 

0.4 

0.4 

0 

6 

+ 

+  + 

+  +  + 

+ 

+ 

Average  weight  of  pigs,  750  gms. 


TABLE  5 


Normal 

Operated  pigs  v/ithout  tuberculosis 

Control  pigs,  3  weeks  after  inoculation. . 
Operated  pigs,  3  v.eeks  after  inoculation 
Control  pigs,  4  weeks  after  inoculation. . 
Operated  pigs,  4  weeks  after  inoculation 
Control  pigs,  6  weeks  after  inoculation. . 
Operated  pigs,  6  weeks  after  inoculation 

All  control  pigs 

All  operated  pigs 


AVERAGE  WEIGHT  OF 
RIGHT  ADRENAL 


grams 

0.3 

0.4 

0.3 

0.43 

0.25 

0.45 

0.37 

0.6 

0.33 

0.48 


after  successful  inoculation  than  in  those  autopsied  three  or  four  weeks 
after,  or  in  those  without  any  tuberculosis,  and  this  was  true  in  the  con- 
trol pigs  as  well  as  in  the  operated  ones,  and  in  the  latter  did  not  cor- 
respond to  the  time  elapsed  since  operation.  This  suggests  a  demand  for 
increased  adrenal  function  in  tuberculosis,  and  calls  for  further  experi- 
ment with  a  larger  number  of  pigs  and  a  more  complete  record  of  body 
weights. 
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As  a  result  of  this  and  other  experiments,  we  are  convinced  that 
the  emulsion  method  of  inoculation  is  too  inaccurate  and  too  likely  to 
result  in  giving  a  dose  so  far  beyond  the  toleration  point  as  to  overwhelm 
any  possible  variations  in  resistance.  These  variations  will  only  be  de- 
tected, we  believe,  by  giving  very  minute  counted  doses.  There  are 
chances  of  error  in  this  method  too,  but  they  are  less  than  in  any  other. 

It  is  obvious  that  this  experiment  does  not  elucidate  the  question  of  the 
relation  of  adrenal  insufficiency  to  resistance  in  tuberculosis,  as  no  in- 
sufficiency appeared  to  be  produced. 
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DISCUSSION   ON    PAPER  BY   DR.  WEBB,   DR. 

GILBERT,  DR.  HARTWELL  AND 

DR.  RYDER 

The  Chairman:  I  have  often  wondered  why  tuberculosis  of  the 
adrenal  is  so  frequently  bilateral.  In  association  with  such  infections  is 
the  surviving  adrenal  tuberculous  frequently? 

Dr.  Webb:  In  these  experiments  it  was  not  tuberculous  at  all  in  any 
of  them. 


POSSIBILITIES  OF  PRODUCING  LOCAL  LUNG 
LESIONS  IN  SMALLER  ANIMALS 

By  William  Charles  White,  M.D. 

Pittsburgh 

I  AM  sorry  that  I  have  not  been  able  to  write  my  paper  nor  complete 
the  work  as  far  as  I  had  hoped  to  do  before  this  meeting.  You  will 
permit  me,  I  hope,  to  just  outline  the  work.  For  a  long  time,  our  meth- 
ods of  producing  tuberculosis  of  the  lungs  in  animals  has  been  resultant 
in  general  tuberculosis  of  all  lobes  of  the  lungs.  That  is  not,  of  course, 
the  common  form  of  tuberculosis  in  the  human,  and  it  is  exceedingly  dif- 
ficult to  treat  naturally  generalized  tuberculosis  when  it  forms  so  wide 
a  variation  from  the  type  that  occurs  in  the  human  animal.  It  is  a  rather 
difficult  thing  to  produce  in  small  experimental  animals  in  the  laboratory 
a  local  lesion  in  the  lungs,  although  practically  all  our  curative  methods 
have  been  those  applied  to  local  lesions  since  the  earliest  lesion  cured  by 
Dr.  Trudeau  in  the  eyes  of  rabbits. 

We  tried,  first,  some  years  ago,  pneumothorax,  trying  to  compress  the 
lungs  on  one  side  and  then  by  injection  into  the  ear  vein,  secure  the  ab- 
sorption of  the  dose  of  tubercle  bacilli  by  the  lungs  of  the  opposite  side. 
This  is  almost  impossible  in  lower  animals;  for  because  of  the  elasticity 
of  the  chest  wall  the  compression  is  not  sufficient  to  confine  the  dose  to 
one  side  of  the  pulmonary  organ.  The  year  before  the  war.  Dr.  Bruecken 
and  myself,  working  with  small  animals  by  artificial  respiratory  appa- 
ratus which  kept  the  animal  in  such  state  that  we  could  open  the  chest 
cavity  quite  freely,  adopted  a  method  which  has  been  used  in  lung  sur- 
gery. We  passed  a  ligature  under  the  vessels  of  one  side  and  tied  this 
down  gently  on  the  whole  pulmonary  trunk  to  shut  ofif  the  blood  supply 
completely  on  that  side.  Then  we  were  able,  by  ear  vein  injection,  to 
confine  pretty  much  our  infection  to  the  lobes  of  the  opposite  side  of  the 
animal.  The  string  was  then,  after  a  certain  number  of  minutes,  untied 
and  withdrawn  so  that  the  circulation  was  again  taken  up.  But  there 
was  this  complication,  a  great  deal  of  passive  congestion  was  produced, 
and  had  probably  a  very  definite  result  on  the  tubercle  bacilli  which  got 
into  the  side  that  had  been  shut  oflF  by  the  ligature,  from  the  general  circu- 
lation.    I  am  not  ready  to  report  any  further  at  the  present  time. 
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WEIGHT  CURVES  OF  TUBERCULOUS  GUINEA 

PIGS* 

By  Lydia  M.  DeWitt.  M.D. 

Chicago 

In  most  of  the  experimental  work  on  the  chemotherapy  of  tuberculosis, 
the  good  results  of  treatment  have  been  based  on  the  three  following 
definite  factors:  Increased  duration  of  life,  favorable  influence  on  weight 
and  diminished  distribution  and  extent  of  disease.  If  it  were  possible 
in  this  disease  in  guinea  pigs  to  attain  to  the  ideal  of  all  chemotherapy, — ■ 
complete  sterilization  of  the  animal  by  means  of  a  single  dose, —  it  would 
be  unnecessary  to  base  our  judgment  of  our  success  on  any  such  factors. 
But  so  far  no  drug  has  been  found  which  will  completely  destroy  all 
tubercle  bacilli  in  a  guinea  pig  without  also  destroying  the  animal. 

Much  stress  has  been  laid  on  prolongation  of  life  as  an  effect  of  treat- 
ment. But  it  has  been  shown  that  the  duration  of  life  varies  so  much  in 
any  series  of  tuberculous  animals  that  variation  in  this  respect,  unless 
very  consistent  through  a  large  series,  can  hardly  be  ascribed  to  any 
method  of  treatment. 

The  work  which  is  briefly  reported  in  this  paper  and  which  will  be 
reported  in  greater  detail  soon  in  the  Journal  of  Infectious  Diseases,  was 
undertaken  for  the  purpose  of  ascertaining  whether  the  influence  of  tuber- 
culosis on  the  weight  curve  of  guinea  pigs  is  any  more  consistent  than 
its  influence  on  the  duration  of  life.  Although  many  workers  have  stated 
that  a  certain  treatment  caused  an  increase  in  weight,  the  question  of  the 
weight  curve  of  normal  guinea  pigs  and  of  tuberculous  guinea  pigs  has 
not,  so  far  as  I  have  been  able  to  find,  been  carefully  studied.  This  re- 
port is  based  on  exact  graphs  of  the  weight  curves,  throughout  the  course 
of  the  disease,  of  36  untreated  tuberculous  guinea  pigs,  56  tuberculous 
guinea-pigs  treated  with  various  drugs,  21  normal  guinea  pigs  treated 
with  the  same  drugs  and  9  uninoculated  and  untreated  guinea  pigs.  It 
has  been  found  by  a  careful  study  and  comparison  of  all  these  charts  that, 
while  various  factors  may  cause  variations  in  the  curves,  they  may  be 
arranged  in  certain  distinct  types  which  are  quite  consistent. 

The  following  conclusions  seem  justified  from  this  study: 

1.  Normal  guinea-pigs  of  approximately  the  same  age  and  weight  and 
living  under  the  same  conditions  run  a  fairly  uniform  weight  curve. 
This  curve  is  easily  modified  by  changes  in  diet,  by  acute  infections  and 
other  variations  in  the  conditions  of  life. 

2.  Normal  male  guinea-pigs  of  approximately  the  same  age  and  weight 
inoculated   with   the  same   dose   of   the   same   strain   of   human  tubercle 

*  From  the  Otho  S.  A.  Sprague  Memorial  Institute  and  the  Pathological  Labora- 
tory,  University  of  Chicago. 
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bacilli  and  living  under  the  same  conditions,  run  a  fairly  uniform  and 
typical  weight  curve.  This  weight  curve  may  therefore  be  used  in  test- 
ing the  effect  of  various  methods  of  treatment  and  is  a  more  reliable 
standard  than  the  duration  of  life. 

3.  Most  chemotherapy,  so  far  as  tested,  even  though  the  drugs  and  doses 
used  are  so  non-toxic  as  not  to  interfere  materially  with  the  duration  of 
life  or  with  the  weight  curves  of  normal,  uninfected  guinea  pigs,  tend  to 
alter  essentially  the  type  of  weight  curve.  This  alteration  consists  in  the 
main  in  a  diminution  in  the  height  of  the  ascending  curve  and  an  increase 
in  length  of  the  descending  curve. 

4.  It  may  be  inferred  that  the  more  closely  the  weight  curves  of  tuber- 
culous animals  treated  by  any  method  adhere  to  the  normal  weight  curve, 
the  more  benefit  we  may  hope  for  from  the  treatment. 

DISCUSSION  ON  PAPER  BY  DR.  DeWITT 

Dr.  H.  J.  Corper,  Denver:  I  think  we  can  all  appreciate  the  valuable 
work  Dr.  DeWitt  has  done,  especially  those  of  us  who  have  been  try- 
ing to  find  something  with  which  to  treat  tuberculosis.  We  all  know, 
that  there  is  at  present  no  specific  chemotherapy  for  this  disease.  We 
are  looking  for  clews.  The  big  question  is  how  to  get  these  clews. 
Some  of  us  think  one  way  and  some  of  us  think  another.  We  should 
appreciate  that  through  these  experiments  performed  by  Dr.  DeWitt 
and  which  are  fundamental  we  may  be  able  to  get  a  clew,  something  to 
lead  us  in  the  right  direction  for  chemotherapeutic  agent.  We  all  know 
that  factors  like  weight  and  temperature  may  be  deceptive  unless  we  use 
a  large  series  of  animals.  This  paper  has  interested  me  very  much.  I 
am  sure  it  has  interested  every  one  of  you.  I  should  like  to  ask  Dr. 
DeWitt  if  she  has  seen  any  relationship  between  the  weight  curves  and 
the  amount  of  involvement  of  the  animal.  I  have  personally  been  in- 
terested in  the  involvement,  and  I  am  sure  Dr.  DeWitt  has  noticed 
some  relation  between  these. 

The  Chairman:  Some  years  ago,  in  performing  some  experiments 
to  determine  how  far  injected  leukocytes  modify  tuberculosis  in  dogs, 
I  was  very  much  impressed  by  how  accurately  the  weight  determined  the 
condition  of  the  animal  and  the  efifect  of  the  injected  material.  Such 
observation  of  the  weight  curve  gives  an  index  of  what  is,  one  might  say. 
an  accidental  occurrence  and  what  is  a  part  of  the  disease,  of  the  tuber- 
culosis, that  is,  comparing  the  weight  curve  with  other  tuberculous 
animals. 

Dr.  DeWitt:  I  have,  of  course,  been  on  the  watch  all  the  time  to 
answer  the  question  which  Dr.  Corper  asked.  A  careful  study  of  those 
tables  will  give  some  idea  of  the  relation  of  tuberculosis  to  the  weight 
curves.  I  am  sure  that  the  tuberculosis  has  a  good  deal  to  do  with  it. 
As  I  said,  the  weights  were  taken  originally  as  a  part  of  my  regular  work, 
they  were  not  taken  for  this  report,  and  I  have  used  them  in  the  report 
just  as  they  came  without  any  doctoring  of  them  whatever.     The  ques- 
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tion  that  came  into  my  mind  as  I  was  thinking  of  this  paper  was  what 
causes  the  descent.  They  are  naturally  growing  animals,  so  naturally 
the  weights  are  going  up  until  something  happens  to  bring  them  down. 
They  rarely,  however,  have  a  smooth  ascent.  It  is  occasionally  jagged 
and  there  are  dips  and  breaks  in  the  ascent.  Why?  There  are  all  sorts 
of  answer  to  that.  The  carrot  proposition  shows  you  one.  You  have 
to  depend  on  your  help  to  feed  your  animals,  and  a  very  little  variation 
in  the  feeding  will  change  markedly  the  smoothness  of  that  ascending 
curve.  When  it  reaches  the  summit,  if  it  is  an  acute  infection,  it  drops 
suddenly,  and  it  rarely  takes  more  than  a  week  to  go  down,  sometimes 
two,  while  the  tuberculous  curve  takes  eight,  ten,  fifteen,  sixteen  weeks 
to  go  down.  Does  that  descent  mean  that  at  that  point  the  tuberculosis 
has  become  generalized?  No,  because  some  animals  have  died  right  at 
the  top  or  have  been  killed  at  the  top  with  their  organs  all  full  of  tuber- 
culosis, so  it  isn't  necessarily  the  fact,  in  a  decsent,  that  that  is  just  where 
the  tuberculosis  becomes  generalized.  I  think  it  means  that  that  is  the 
point  where  the  animal  becomes  overpowered,  however,  with  the  toxin  of 
the  tubercle  bacillus.  I  think  he  loses  his  power  to  resist  any  further, 
and  then,  as  he  bcomes  more  and  more  overpowered,  the  curve  gradually 
goes  down. 

So  far  as  the  relation  between  this  and  the  pathological  findings  at 
death  is  concerned,  the  guinea  pigs  always,  if  they  live  long  enough, 
are  full  of  tubercles.  I  haven't,  as  a  rule,  killed  mine  at  any  particular 
point,  but  those  that  were  killed  at  varying  points  were  generally  full  of 
tuberculosis,  but  I  have  tried  to  indicate,  in  a  very  brief  way,  the  relation 
between  this  weight  curve  and  the  degree  of  tuberculosis  and  the  dura- 
tion of  the  life.  There  are  many  things  yet  to  learn  about  this,  but  I 
do  think  there  is  some  relation  there  that  is  well  worth  thinking  about. 
I  hope  that  I  haven't  involved  all  the  people  who  are  doing  chemothera- 
peutic  work  in  the  difficulty  of  having  to  make  weight  curv^es  on  all  their 
animals  hereafter  in  order  to  study  them  properly. 


STUDIES  ON  THE  RELATION  OF  DUST  TO 
TUBERCULOSIS* 

A  Preliminary  Report  on  the  Effect  of  Inhaled  Granite  Dust  on 
Pulmonary  Tuberculosis 

By  Leroy  U.  Gardner,  M.D. 

Saranac  Lake,  N.  Y. 

Experiments  have  been  in  progress  since  the  summer  of  1918,  to 
demonstrate  the  influence  of  various  mineral  dusts  on  pulmonary  tuber- 
culosis in  guinea-pigs.  For  this  purpose  infected  and  control  animals 
have  been  exposed  in  a  suitable  device  to  from  6  to  8  hours'  daily  in- 
halation of  dust.  The  process  has  thus  far  been  continued  up  to  seven 
months. 

For  infection  a  moist  spray  inhalation  method  has  been  employed  to  in- 
fect guinea-pigs  with  a  low  virulent  strain  of  tubercle  bacillus. 

The  results  may  be  summarized  as  follows : 

/.     The  early  lesions  due  to  the  inhalation  of  granite  dust. 

The  lungs  of  guinea-pigs  inhaled  with  granite  dust  for  a  period  ot 
seven  months  show  the  following  changes :  Small  particles  of  dust,  one 
micron  or  less  in  diameter,  enter  the  alveoli  of  the  lungs.  They  are  taken 
up  by  phagocytic  cells,  probably  of  endothelial  origin.  These  cells  migrate 
within  the  air  passages  to  peripheral  collections  of  lymphoid  tissue. 
Through  these  collections  they  gain  access  to  the  closed  lymphatic  system 
and  thus  make  their  way  out  of  the  lung  to  the  tracheo-bronchial  lymph 
nodes  which  serve  as  drainage  centers  for  the  lungs.  Within  this  period 
of  time  little  or  no  proliferation  of  connective  tissue  occurs. 

//.     Lesions  due  to  the  inhalation  of  tubercle  bacilli. 

Control  animals,  infected  by  the  inhalation  method  show  pulmonary 
lesions  of  the  following  character.  At  three  weeks  mature  subpleural 
tubercles  with  caseous  centers  have  formed.  In  the  midzonal  regions 
of  the  lung  tubercles  in  the  fearly  stages  of  development  are  seen.  The 
subpleural  tubercles  then  commence  to  undergo  resorption  which  is  prac- 
tically complete  by  the  end  of  seven  months.  There  is  complete  regener- 
ation of  the  lung  tissue  once  occupied  by  caseous  tubercle  and  an  ap- 
parent return  to  function  of  the  injured  focus.  The  tubercles  in  the 
deeper  portions  of  the  lung  likewise  show  more  or  less  healing  and  at 
the  end  of  the  year  no  trace  of  pulmonary  lesion  can  be  detected.  Lesion 
m  the  drainage  area,  i.  e.,  the  tracheo-bronchial  lymph  nodes,  persists  for 

*  From  the  Saranac  Laboratory  for  the  Study  of  Tuberculosis,  the  Edward  L. 
Trudeau   Foundation. 
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a  much  longer  time,  possibly  throughout  the  life  of  the  animal,  due  to  the 
concentration  of  great  numbers  of  organisms  at  one  small  focus. 

///.     Lesions  due  to  the  inhalation  of  both  granite  dust  and  tubercle  bacilli. 

The  number  and  size  of  tubercles  in  an  animal  exposed  to  both  irritants 
is  greater  than  that  in  a  simple  infection  control.  The  increase  in  size 
of  the  lesion  is  due  to  an  extraordinary  stimulation  of  the  connective 
tissue  cells,  probably  as  a  result  of  the  combined  action  of  two  irritants 
acting  at  one  focus,  each  capable  of  stimulating  the  growth  of  connective 
tissue  cells;  by  the  efforts  of  the  lung  to  rid  itself  of  these  two  foreign 
bodies  they  are  both  carried  to  certain  definite  points  within  the  lung,  i.  e., 
the  points  of  entrance  to  the  drainage  system. 

As  a  result  of  greater  connective  tissue  growth  the  lesions  heal  much 
more  slowly  so  that  large  caseous  masses  still  persist  at  seven  months  in 
these  animals  when  tubercle  has  entirely  disappeared  from  the  control 
animals. 

The  dust  in  no  way  prevents  the  spread  of  tubercle  to  the  tracheo- 
bronchial lymph  nodes.  Tubercle,  however,  does  seem  to  prevent  the  re- 
moval of  the  greater  portion  of  the  dust  from  the  lung. 

Lesions  suggesting  the  early  stages  of  the  "  nodular  fibroses  "  described 
by  many  authors  are  found  in  animals  exposed  to  both  irritants  while 
there  is  no  connective  tissue  proliferation  in  the  dust  controls. 

It  is  concluded  that  each  irritant  reinforces  the  other  in  its  action  with 
resultant  lesions  which  are  slow  to  heal.  No  conclusions  as  to  the  possible 
influence  on  the  spread  of  the  disease  can  be  drawn  from  this  experiment 
as  the  organism  used  for  infection  tends  to  produce  lesions  which  remain 
localized  at  the  site  of  inoculation. 

DISCUSSION  ON  PAPER  BY  DR.  GARDNER 

Dr.  H.  J.  Corper,  Denver:  This  dust  proposition  has  interested  me 
for  a  long  time,  because  it  seemed  to  me  that  here  we  could  make  obser- 
vations which  are  of  practical  importance  from  the  standpoint  of  in- 
dustrial medicine.  We  all  know,  for  instance,  that  tuberculosis  is  much 
more  prevalent  among  granite  workers  and  among  workers  in  certain 
dusty  trades  than  among  individuals  in  other  walks  of  life.  We  also 
know  (this  has  been  shown  by  elaborate  statistical  and  postmortem  studies) 
that  coal  miners  have  less  tuberculosis.  Here  then  we  have  a  certain 
something  which  seems  at  least  locally  to  affect  tuberculosis.  The  mech- 
anism of  this  should  attract  the  attention  especially  of  those  of  us  who 
are  interestd  in  studying  the  question  of  the  hastening  or  retardation  of 
tuberculosis.  For  a  long  time  it  has  been  my  desire  to  study  the  action 
of  these  dusts  and  finally  I  started  a  year  or  two  ago.  Unfortunately 
I  wasn't  able  to  do  what  Dr.  Gardner  did.  I  didn't  have  the  apparatus 
and  the  only  apparatus  I  knew  of  that  seemed  serviceable  for  satis- 
factory dust  inhalation  experiments  was  the  one  devised  by  Professor 
K.  B.  Lehmann,  one  of  our  foremost  industrial  investigators  of  Europe, 
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whose  apparatus,  however,  was  very  compHcated  and  difficult  to  set  up. 
For  that  reason,  I  had  to  take  recourse  to  some  other  method  of  pro- 
cedure. We  know,  for  instance,  that  we  have  two  classes  of  substances, 
one  group  of  which  are  crystalline  and  insoluble  and  the  other,  easily  solu- 
ble. It  seems  that  the  crystalline,  insoluble,  sharpedged,  irritating  sub- 
stances favor  tuberculosis,  but  experimentally  this  hasn't  been  proven.  As 
in  the  case  of  lobar  pneumonia,  where  the  laboratory  men  failed  until  re- 
cently to  demonstrate  the  possibility  of  producing  this  disease  in  animals, 
yet  there  existed  no  doubt  before  this  time  that  the  pneumococcus  was  the 
exciting  cause  in  man,  so  also  no  experimental  demonstration  of  the  dif- 
ference between  the  action  of  sharp  insoluble  particles  and  coal  or  soot 
upon  tuberculosis  had  been  made. 

I  am  interested  in  asking  Dr.  Gardner  one  question.  I  should  like  to 
know  whether  he  found  that  the  dusts  he  studied  favored  or  inhibited 
tuberculosis?  From  my  own  experimental  work  I  can  say  this,  that 
irritating,  insoluble,  sharp  particles  like  glass,  granite  dust  and  similar 
materials  definitely  favor  the  development  of  tuberculosis.  If,  for  in- 
stance, powdered  glass  or  granite  dust  is  injected  with  an  emulsion  of 
tubercle  bacilli,  the  animals  thus  injected  are  distinctly  more  involved 
with  tuberculosis  than  animals  that  have  been  injected  with  tubercle 
bacilli  alone.  The  question  of  the  mechanism  of  this  action  is  obscure. 
The  British  Tuberculosis  Commission  attempted  to  explain  it  on  the  basis 
of  a  difference  in  reaction  to  the  irritating  particles.  They  studied  the 
effects  of  coal  and  granite  dust  upon  the  lung  but  not  upon  experimental 
tuberculosis.  So  far  as  I  know  technical  experimental  difficulties  have 
prevented  a  study  of  the  effect  of  these  dusts  upon  pulmonary  tuberculosis. 

Dr.  Charles  L.  Minor,  Asheville:  I  only  wish  to  ask  a  question.  It 
struck  me  exactly  as  it  did  Dr.  Corper.  I  want  to  know  whether  Dr. 
Gardner  and  Dr.  Baldwin  found  that  dust  —  inorganic  dust  —  has  favored 
tuberculosis  more  greatly  in  those  healthy  animals.  Did  you  experiment 
with  healthy  animals  without  dust  infection  to  see  if  they  developed  the 
disease  more  slowly  or  more  quickly  than  the  ones  to  which  you  gave  in- 
organic dust  ?  All  scientific  investigations  must  have  a  practical  end  to  be 
useful,  and  it  strikes  me  that  is  the  practical  end  —  whether  the  incidence 
of  tuberculosis  in  those  exposed  to  such  inorganic  dust  is  greater  than 
those  not  exposed  to  it. 

Dr.  Lydia  M.  DeWitt,  Chicago:  I  would  like  to  ask  whether  this 
invariably,  by  this  inhalation  method,  causes  this  sub-pleural  lesion  that 
you  described  to  us.  The  K^  never  does,  and  we  had  in  our  laboratory 
an  organism  which  we  grew  a  good  many  years  and  it  gradually  lost  in 
virulence  so  that  not  infrequently  we  would  find  controls  which,  inocu- 
lated with  the  ordinary  doses,  did  not  develop  disease,  so  I  was  interested 
in  knowing  whether  this  R^  always  produces  the  disease  at  the  definite 
dose  you  give. 

Dr.  Wilson  Ruffin  Abbott,  Chicago:  About  a  year  ago,  while  pur- 
suing experiments  with  soft  coal  and  stone  dust,  I  was  struck  by  the 
differences  in  the  physical  qualities  of   the  various  granites.     I   recall 
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especially  the  difference  in  the  Vermont,  and,  I  believe,  the  Montana 
granite.  The  former,  when  rolled  between  the  fingers  is,  of  course,  hard 
and  resistant,  with  no  tendency  to  crumble,  such  as,  for  example,  one 
feels  with  soft  lime  stone  and  certain  varieties  of  marble,  but  the  Montana 
granite  dust  feels  as  though  it  were  composed  of  sharp-cutting  angles  or 
points.  One  at  once  realizes  that  he  must  use  a  little  more  care  if  he 
would  avoid  injuring  his  skin.  Examination  under  the  glass  reveals  many 
sharp  glistening  angles. 

My  return  to  Chicago  interrupted  my  experiments  before  their  com- 
pletion, but  I  am  preserving  my  little  stock  of  Montana  granite  dust, 
with  the  intention  of  eventually  following  through  my  investigations  to 
their  logical  finality. 

Now,  the  really  interesting  point  of  this  is  that  I  have  formed  some 
notions  of  what  to  expect  in  this  proposed  work,  which  awaits  demon- 
stration. This  notion  has  been  strengthened  by  the  knowledge,  since 
learned,  of  what  occurred  in  one  of  our  great  industrial  plants  in  Chicago. 
In  one  of  their  departments,  where  highly  tempered  edged  tools  were 
ground  upon  wet  emery  wheels,  the  mortality  from  tuberculosis  was  ap- 
palling. This  too,  in  spite  of  great  precautions  against  dust  inhalations, 
such  as  the  wet  wheel  and  powerful  suction  fans.  And  I  might  say  in 
passing  there  is  a  general  belief  that  these  precautions  are  effective  in  pre- 
venting the  dissemination  of  dust.  Indeed,  in  certain  states,  there  are 
laws  compelling  the  use  of  the  wet  grinding  wheel.  But  the  physician  in 
charge  told  me  that  although  the  workman  was  often  quite  unconscious 
of  any  spray  reaching  his  face  and  the  room  seemed  dust  free,  neverthe- 
less plates  of  glass  placed  close  to  the  face  were  spattered  with  spray 
and  when  the  plate  was  dried  the  spots  showed  up  as  glistening  patches 
that  felt  sharply  granular.  By  devising  new  machinery  which  eliminated 
all  spray  tuberculosis  was  practically  eliminated  from  that  department. 
At  least  it  is  no  higher  than  in  any  other  department. 

The  second  equally  important  observation  is  this.  In  another  depart- 
ment men  were  grinding  on  open  emery  wheels.  No  special  precautions 
were  taken  because  none  was  found  necessary.  Pulmonary  effections 
were  not  especially  marked.  This  seems  a  contradiction,  but  I  was  told 
that  seemingly  it  was  not  the  emery  dust  that  caused  the  injury,  nor  this 
metal.  They  were  grinding  soft  metal  castings,  whereas  in  the  instance 
first  mentioned  they  were  grinding  highly  tempered  steels,  such  as  enter 
into  knife  blades,  gears,  and  cutting  instruments.  It  was  the  inhalation 
of  these  minute  particles  of  highly  tempered  cutting  steel,  that  was  the 
basis  of  the  tuberculosis  mortality. 

The  big  lesson  to  be  drawn  from  this  is,  then.  I  believe,  that  we  read 
into  our  interpretation  not  only  the  effects  of  granite  dust,  but  also  the 
different  kinds  of  granite  dust.  We  should  know  the  physical  properties ; 
not  only  of  this,  but  of  all  forms  of  mineral  dust. 

Dr.  Gardner:  In  reply  to  Dr.  Corper,  I  am  sorry  that  I  didn't  make 
myself  clear,  although  I  purposely  avoided  meeting  that  issue  at  the 
present  time.     Of  course,  that  is  what  you  all  want  to  know.     So  do  I. 
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I  don't  feel  that  we  can  answer  it  at  the  present  time.  At  times,  we  have 
felt  that  we  do  see  more  tubercles  in  the  subpleural  surface  of  the  lung 
of  those  animals  which  have  been  previously  exposed  to  dust.  I  have 
made  actual  counts  of  the  number  of  these  tubercles,  and  there  is  a  slight 
increase  in  their  number  in  the  dusted  lungs.  At  the  present  time  I  feel 
that  we  do  not  know  enough  about  the  subject  to  commit  ourselves.  We 
are  still  at  work  and  I  hope  you  will  give  us  time. 

As  to  the  rapidity  of  the  infection  which  Dr.  Minor  asks  about,  I  don't 
believe  that  the  lesions  in  the  dusted  lung  develop  any  more  rapidly  than 
they  do  in  the  undusted  lung.  I  do  believe,  however,  that  they  disappear 
more  slowly.  That  is  the  only  point  that  I  feel  justified  in  making 
at  the  present  time.  They  seem  to  spread  at  about  the  same  rate  to  the 
regional  lymph-nodes  in  the  dusted  as  in  the  undusted  lung. 

Dr.  Minor:     Did  you  find  it  stimulated  more  fibrosis? 

Dr.  Gardner:  I  did,  and  for  that  reason  the  course  of  the  tuber- 
culosis was  prolonged.  Dr.  Raiding  goes  so  far  as  to  suggest  that  you 
might  allay  fire  damp  in  the  mines  by  spraying  the  mines  with  siliceous 
dust.     I  don't  want  to  do  it  or  try  it  myself. 

To  Dr.  DeWitt  I  would  say  that  practically  without  exception,  where 
there  is  any  infection  at  all  in  these  animals,  we  get  the  sub-pleural  lesion. 
Of  course,  once  in  a  while  we  do  have  a  slip-up.  but  it  would  probably 
only  be  once  in  fifty  or  one  hundred  animals. 

Dr.  Abbott  has  referred  to  the  occurrence  of  steel  particles  in  the  dust 
and  has  suggested  that  their  presence  may  be  the  cause  for  the  injury. 
In  talking  with  the  men  in  the  industry  in  Vermont,  one  is  immediately 
struck  by  the  fact  that  they  all  attribute  their  trouble  to  the  steel  chips  of 
chisels  that  are  thrown  ofif  as  they  they  work.  They  work  with  pneumatic 
tools,  and  they  say  that  if  one  takes  a  magnet,  one  can  pull  out  a  large 
amount  of  steel.  I  tried  the  experiment  on  a  sample  of  the  dust,  and 
I  wasn't  able  to  extract  much  steel.  Moreover,  I  tried  some  micro- 
chemical  reactions  for  iron  on  the  lungs  of  the  guinea-pigs  which  had  in- 
haled this  dust  for  a  long  time.  I  was  not  able  to  detect,  by  that  method, 
any  steel  or  iron  there.  However,  I  am  still  working  on  that  problem, 
and  I  hardly  feel  that  I  have  enough  data  to  say  definitely  whether  that 
is  true. 

There  is  one  fact  that  I  might  mention.  There  is  an  examination  going 
on  of  some  workers  in  Barre  at  the  present  time,  and  the  physician  con- 
ducting that  examination  has  in  his  office  a  powerful  electromagnet  .for 
removing  steel  from  the  eyes.  He  has  tried  this  magnet  on  some  of  the 
dust  and  has  obtained  a  large  amount  of  such  dust. 

As  to  the  character  of  the  dust  or  the  mechanism  by  ,which  the  lesion 
is  produced,  of  course  there  has  been  a  great  deal  of  discussion.  The 
most  tempting  theory  is  that  the  injury  is  done  by  sharp-cutting  particles. 
Certainly  the  particles  here  are  sharp  and  cutting.  There  is  no  question 
about  that,  but  some  of  the  recent  workers  believe  that  this  property  of 
silica  dust  to  stimulate  connective  tissue  is  due  to  some  inherent  chemical 
in  its  composition.     What  it  is  nobody  knows  at  present. 
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There  is  just  one  more  series  of  experiments  that  I  would  like  to  men- 
tion. Cesa-Bianchi  believes  that  the  inhalation  of  dust  of  any  sort  what- 
soever will  produce  in  animals  a  point  of  lessened  resistance  to  tuber- 
culous infection.  By  subcutaneous  inoculation  of  animals  with  a  tubercle 
bacillus  of  low  virulence  he  has  been  able  to  show  a  localization  of  lesion 
in  the  lungs  of  animals  previously  exposed  to  dust,  while  there  was  no 
involvement  of  the  lungs  in  controls  unexposed  to  dust.  These  experi- 
ments are  being  repeated. 


EXPERIMENTAL      ARRESTED      TUBERCULOSIS 
AND  SUBSEQUENT  INFECTIONS 

By  Edward  R.  Baldwin,  M.D. 

Saranac  Lake,  N.  Y. 

Two  years  ago  I  reported  some  experiments  on  the  inhalation  of  tubercle 
bacilli  that  caused  a  mild  infection  in  guinea  pigs.  The  culture  was  an 
old  one  that  seldom  caused  progressive  disease.  Consequently,  after  a 
year  of  apparently  good  health,  and  after  a  negative  intradermic  tuber- 
culin test,  they  were  regarded  as  healed  or  arrested  tuberculous  animals. 
Virulent  bacilli  were  then  inhaled  by  these  animals,  and  also  by  control 
animals.  The  result  seems  to  justify  the  conclusion  that  arrested  tuber- 
culosis even  in  guinea  pigs  prevented  a  rapid  infection  by  virulent  bacilli. 
It  did  not  protect  them  from  chronic  tuberculosis  under  the  severe  second 
infection,  but  seemed  to  retard  it.  The  importance  of  such  observa- 
tions was  recognized  as  dependent  on  the  interpretation  of  arrested  tuber- 
culosis in  guinea  pigs  as  compared  with  larger  animals  or  humans. 

If  on  the  other  hand,  the  first  infection  was  really  healed,  and  the 
"  allergic  "  or  tuberculin  reaction  power  gone,  the  severe  infection  should 
not  have  behaved  differently  from  that  in  the  controls ;  on  the  other 
hand,  according  to  the  prevailing  ideas  as  to  tuberculosis  immunity  created 
by  one  infection  against  further  infections,  the  tuberculin  reaction  is  to 
some  degree  an  index  of  tliis  immunity.  Given  a  fair  reaction  to  tuber- 
culin the  presumption  is  that  a  fresh  infection  would  be  promptly 
resisted  in  that  individual. 

The  complete  healing  of  a  tuberculous  focus,  or  its  removal,  also  re- 
moves the  allergy,  in  all  likelihood.  Analagous  conditions  are  found  in 
syphilis.  It  is  known  that  susceptibility  to  new  infection  returns  to  a 
completely  healed  luetic.  The  question  of  the  presence  of  latent  allergy 
in  these  "  arrested  "  animals,  is  therefore  to  be  considered.  If  on  rein- 
fection a  latent  resistance  to  the  bacilli  was  gradually  aroused,  one  could 
understand  the  slower  course  of  the  infection  in  the  inoculated  animals. 

The  further  study  of  this  problem  led  to  several  different  experiments. 

First:  Inhalation  of  both  moist  and  dry  tubercle  bacilli  of  low  viru- 
lence, followed  after  eighteen  months  by  a  low  virulent  inhalation. 

Second:  A  certain  number  of  the  first  mentioned  animals  were  ex- 
posed for  eight  months  to  daily  inhalations  of  marble  dust  after  the  first 
infection,  followed  by  virulent  infection  six  months  later.  The  object  of 
this  experiment  was  to  note  the  influence  of  this  dust  on  the  first  infec- 
tion and  on  the  resistance  to  the  second  infection. 

Third:  Three  successive  inhalations  of  moist  baciUi  of  low  virulence, 
eight  and  six  months  apart,  respectively. 
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Fourth:  Animals  were  twice  infected  with  low  virulent  bacilli  in  in- 
halations two  years  apart. 

The  details  of  these  experiments  will  be  published  later ;  the  important 
observations  may  be  presented  now. 

1.  In  the  first  experiment  out  of  26  pigs,  12  died  from  various  com- 
plications, generally  pneumonia,  during  the  first  two  months.  Nearly  all 
the  rest  were  irregularly  tuberculous  in  lungs  and  tracheo-bronchial  glands. 
The  dosage  of  bacilli  had  been  fairly  strong.  Only  one  intradermic  tuber- 
culin test  of  .020  cm.  was  given,  after  52  days,  and  only  12  reacted  out 
of  24.  Of  6  which  received  the  second  low  virulent  infection  after 
eighteen  months,  5  showed  tubercles  in  the  lungs  that  were  considered  due 
to  the  first  infection,  since  all  the  controls  which  had  died  of  intercur- 
rent diseases  exhibited  quite  as  much  disease.  Later  observation  showed 
that  weakness  from  poor  condition  may  have  accounted  for  the  negative 
results.  Ultimately  all  showed  tuberculosis  at  autopsy.  It  was  evident 
that  the  disease  produced  by  two  low  virulent  infections  so  far  apart 
were  indistinguishable  from  one  by  the  naked  eye.  (A  microscopic  study 
has  not  yet  been  completed.)  It  is  evident  also  that  these  animals 
were  able  to  resist  the  second  infection  without  their  previous  disease 
noticeably  increasing. 

2.  The  second  series  of  animals,  numbering  9,  with  6  healthy  controls, 
were  exposed  to  fine  marble  dust  over  a  period  of  eight  months,  which 
they  inhaled  three  to  eight  hours  a  day.  x\fter  fourteen  months  the  sur- 
vivors were  then  inhaled  with  a  spray  of  virulent  tubercle  bacilli, 
together  with  10  controls.  All  developed  well  marked  tuberculosis  but 
only  3  of  the  original  9  infected  animals  had  lived  to  receive  the  second 
infection,  and  one  of  these  died  of  pneumonia. 

Later  the  experiment  was  repeated  with  6  guinea  pigs  exposed  three 
months  to  marble  dust  before  a  second  infection  with  low  virulent  bacilli. 
No  difference  could  be  noted  between  the  controls  equally  exposed  with 
but  one  infection. 

3.  The  third  experiment  was  begun  with  26  animals  of  which  6  were 
infected  but  once,  19  twice,  11  three  times,  eight  and  six  months  apart. 
At  each  of  the  two  successive  inhalations  5  new  pigs  were  infected  once 
for  control.  Thirteen  of  the  36  animals  died  of  chronic  pneumonia  or 
enteritis,  and  6  of  the  survivors  which  were  chloroformed  were  found  to 
have  chronic  pneumonia.  Of  the  15  remaining,  all  had  tubercles  in  their 
lungs  of  about  equal  extent  in  the  once  infected  as  compared  with  the 
twice  and  thrice  infected. 

The  animals  available  for  such  comparison  at  the  finish  were  7  of  the 
thrice  infected,  4  of  the  twice  infected,  and  4  of  the  once  infected. 

The  inference  was  hardly  justified  in  these  animals  that  they  were 
partly  immune  after  the  first  infection,  because  many  of  them  had  com- 
plicating chronic  pneumonia.  The  result  was,  however,  suggestive  of  a 
protection  existing  after  one  infection. 

4.  The  fourth  experiment  furnished  greater  interest.     The  object  in 


352  EXPERIMENTAL    ARRESTED   TUBERCULOSIS 

view  was  to  produce  a  mild  disease  which  would  heal,  and  after  a  period 
sufficient  to  leave  no  doubt  of  the  healing,  to  reinoculate  with  the  same 
low-virulent  culture,  together  with  controls.  For  this  purpose  24  male 
guinea  pigs  of  full  growth  were  inhaled  and  kept  under  good  conditions 
for  two  years  before  reinoculation.  Three  tuberculin  intradermic  tests 
were  made  during  the  interval,  the  last  a  year  and  a  half  after  infection. 
Four  out  of  the  9  surviving  reacted  slightly.  At  the  end  of  two  years  the 
9  large  survivors,  together  with  9  large  healthy  controls  kept  alongside 
the  others  for  a  year  and  a  half,  were  inoculated  by  inhalation  of  a  stronger 
dose  of  spray  of  the  same  low-virulent  culture  first  mentioned.  They 
were  given  the  intradermic  test  on  the  ninth  and  twenty-fourth  days. 
The  uniform  reactions  in  the  reinoculated  animals,  and  the  entire  absence 
of  reactions  in  the  controls  on  the  ninth  day  were  noteworthy.  On  the 
twenty-fourth  day  both  series  reacted  definitely  and  equally. 

Three  of  each  series  were  choloformed  on  the  thirtieth,  thirty-second 
and  fortieth  days,  and  all  showed  tubercles  in  the  lungs.  The  controls 
had  much  more  than  the  reinoculated  animals,  and  3  controls  also  pre- 
sented lesions  in  liver  and  spleen. 

The  tubercles  in  the  reinoculated  animals  were  definitely  smaller, 
mostly  appeared  healed,  and  in  only  half  of  them  was  there  a  suspicion 
of  recent  infection.  Sections  of  the  lungs  and  tracheo-bronchial  nodes  in 
two  of  each  series  confirmed  the  presence  of  old  fibrous  tubercles  in  the 
reinoculated,  or  simply  traces  of  former  tubercles  shown  by  groups  of 
proliferated  cells.  In  the  controls,  fresh  caseous  tubercles  were  abundant, 
and  easily  seen  subpleurally.  The  dosage  had  been  sufficient  to  cause 
a  generalized  disease  in  several  of  them,  although  the  culture  used  sel- 
dom caused  more  than  local  disease. 

In  weighing  the  result  one  must  consider  that  the  natural  lifetime  of 
guinea  pigs  in  captivity  is  generally  less  than  three  years,  and  that  many 
animals  die  of  intercurrent  diseases,  injuries  from  fighting,  etc.,  unless 
kept  separated. 

The  question  of  the  possibility  of  spontaneous  recovery  from  tuber- 
culosis can  be  raised  against  such  experiments;  yet  these  animals  ex- 
hibited histological  changes  of  fibrosis  and  had  undergone  a  period  of  two 
years  without  extension  of  the  disease.  This  period  is  commonly  regarded 
as  sufficient  for  a  test  of  apparent  cure  in  humans. 

The  cause  of  the  resistance  exhibited  to  the  reinoculation  appears  to 
me  unquestionably  due  to  a  latent  allergy  or  sensitization  left  from  the 
first  infection.  While  the  intradermic  reaction  was  weak  or  absent  six 
months  before  reinoculation,  it  cannot  be  certain  that  the  animals  were 
no  longer  sensitive  to  tuberculin.  In  that  respect  the  experiments  are 
unconvincing  that  the  immunity  rests  on  any  other  basis.  The  prompt 
return  of  sensitiveness  after  reinoculation,  while  the  controls  were  still  in- 
sensitive, shows  this. 

Quite  similar  conditions  prevail  in  human  tuberculosis  of  slight  amount, 
which  is  non-clinical  or  unrecognizable.  Very  few  adults  fail  to  give 
slight  response  to  intradermic  tuberculin  tests.     Therefore  the  insuscepti- 
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bility  of  adults  to  clinically  recognizable  tuberculosis,  or,  in  other  words, 
to  the  disease,  seems  likely  to  be  associated  with  the  same  phenomenon  of 
hypersensitiveness. 

CONCLUSIONS 

1.  Reinfection  of  guinea  pigs  with  bacilli  of  low  virulence  arrested 
one  and  one-half  years  was  practically  without  result  in  producing  addi- 
tional disease. 

2.  Reinfection  of  similar  animals  exposed  to  marble  dust  inhalations 
from  three  to  six  months,  did  not  induce  further  disease. 

3.  Three  successive  infections  were  apparently  no  more  affective  than 
one;  but  the  value  of  these  observations  was  impaired  by  many  deaths 
from  intercurrent  diseases. 

4.  Reinfection  after  two  years  caused  slight  if  any  additional  disease 
and  much  less  in  comparison  with  the  control  animals. 


THE  EFFECT  OF  HEAT  ON  EXPERIMENTAL 
TUBERCULOSIS 

By  H.  J.  CoRPER,  M.D.,  and  H.  Gauss,  M.D. 

Denver 

There  have  been  numerous  attempts  to  correlate  resistance  to  tuber- 
culosis and  lymphocytosis  ^  but  most  of  the  earlier  experiments  were 
not  of  a  conclusive  nature.  The  reason  for  this  belief  in  the  action  of  the 
lymphocytes  (or  mononuclear  cells)  in  tuberculosis  was  probably  based 
on  the  coincident  pathological  fact  that  the  mononuclear  cells  or  lympho- 
cytes are  so  intimately  associated  with  tubercle  formation,  and  it  was  there- 
fore reasoned  that  their  increase  certainly  should  be  associated  with  an  in- 
creased resistance  to  the  disease.  With  the  advent  and  general  use  of 
the  roentgen  ray  and  a  realization  of  its  leucopenic  action  further  evidence 
should  be  accumulated  incriminating  the  lymphocyte.  By  means  of  the 
x-ray  Murphy  and  Ellis  ^  believed  that  they  were  able  to  decrease  the 
resistance  of  white  mice  to  bovine  tuberculosis.  They,  however,  used 
as  a  gauge  of  the  diminished  resistance  the  duration  of  life  of  the  animals, 
not  realizing  that  such  a  criterion  was  open  to  criticism,  especially  con- 
sidering that  large  doses  of  bovine  tubercle  bacilli  were  used  for  infect- 
ing, and  that  consequently  two  toxic  substances  (of  a  chronic  nature)  — 
tubercle  bacilli  and  roentgen  ray  —  would  kill  earlier  than  either  alone. 
On  the  basis  of  this  work  Morton,^  a  co-worker  of  Murphy,  devised  a 
method  for  hastening  the  guinea-pig  diagnosis  for  human  tuberculosis,  and 
found  that  a  single  massive  exposure  of  the  animal  to  the  x-ray,  shortly 
before  or  after  infection  and  sufficient  to  produce  a  temporary  leucopenia, 
would  so  lower  the  resistance  of  the  animal  that  a  diagnosis  was  possible 
within  eight  to  ten  days  in  comparison  to  the  usually  required  five  to 
seven  weeks.  His  technique  was,  however,  faulty  in  not  recognizing  that 
tubercle  bacilli  were  distributed  unevenly  in  the  tuberculous  urine  used  for 
infection.  Corroboration  of  this  work  has  not  been  possible  by  either 
Kellert  *  or  Corper,^  the  latter  using  an  exhaustive  technique  and,  in 
addition  to  the  x-ray,  benzol,  and  Thorium  x,  both  capable  of  producing  a 
marked  leucopenia. 

Murphy  and  Sturm,''  further  pursuing  their  studies  of  the  lymphocyte, 
have  found  that  animals  subjected  to  dry  heat  (15  minutes  at  45-50°C. 
for  guinea-pigs  and  5  minutes  at  55-65°  C.  for  mice  and  rats)  for  a  short 
period  of  time  showed  a  sharp  fall  in  the  total  white  blood  count,  both 
the  polymorphonuclear  leucocytes  and  lymphocytes  taking  part  in  the 
fall.  Following  this  there  is  a  slow  recovery  on  the  part  of  the  poly- 
morphonuclear leucocytes  and  lymphocytes  taking  part  in  the  fall.  Fol- 
lowing this  there  is  a  slow  recovery  on  the  part  of  the  polymorphonuclear 
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leucocytes  which  generally  required  several  weeks  to  regain  their 
normal  numbers.  The  lymphocytes  rise  rapidly  after  the  initial 
fall  and  continue  to  rise  for  two  or  three  weeks.  This  increase  often 
amounts  to  a  gain  of  over  200  to  300  per  cent,  above  the  normal  count 
for  the  animal  (observation  on  only  one  guinea-pig  is  recorded).  The 
circulating  lymphocytes  during  the  more  active  stage  of  stimulation  after 
heating  show  numerous  examples  of  amitotic  division.  With  this  new 
method  of  stimulating  the  lymphocytes  Murphy  and  Sturm  ^  tested  the 
effect  of  heat  upon  the  resistance  of  mice  to  bovine  tuberculosis  using 
2  mgm.  for  infecting  and  again  measuring  the  resistance  to  the  disease 
by  the  duration  of  life  of  the  experimental  animals.  They  found  this 
resistance,  judged  by  the  time  of  survival  after  inoculation,  to  be  in- 
creased from  two  to  threefold.  The  average  length  of  life  after  inocu- 
lation for  three  groups  of  heated  mice  was  88,  69  and  67  days  respec- 
tively, while  the  control  groups  averaged  16,  29  and  28  days  respectively. 

In  view  of  the  importance  of  these  investigations  especially  to  workers 
in  the  field  of  tuberculosis  it  seemed  desirable  to  extend  this  study  to 
other  animals.  We  have  attempted  to  study  the  effect  of  heat  upon  ex- 
perimental tuberculosis  in  the  guinea-pig  infected  with  human  tubercle 
bacilli  and  using  as  criterion  the  anatomic  distribution  of  the  tuberculosis 
rather  than  the  death  of  the  animal. 

We  agree  with  Marmorek  ^  who  observes  that  death  of  the  animal  is 
not  a  satisfactory  criterion  and  Krause  ^  who  points  out  the  importance 
of  accidental  death  in  tuberculosis.  In  our  experiments  two  series  were 
performed  which  differed  only  in  the  use  of  two  different  cultures  (Strain 
1687  and  Strain  Obershaw)  of  virulent  human  tubercle  bacilli.  Each  set 
comprises  24  guinea-pigs,  12  being  infected  by  the  subcutaneous  injection 
of  0.000,01  mgm.  and  the  other  12  receiving  0.000,000,  i  mgm.  of  tubercle 
bacilli.  Of  each  12  guinea-pigs  infected  with  the  same  dose  of  tubercle 
bacilli,  4  were  kept  as  controls  and  received  no  treatment,  while  the  re- 
maining 8  were  heated  for  15  minutes  to  50°  C.  in  a  specially  constructed 
glass  walled  box  through  which  continual  observations  could  be  made, 
heated  by  means  of  an  electric  hot  plate  sufficiently  separated  from  the 
animals  and  capable  of  maintaining  a  temperature  of  practically  50°  C. 
in  the  compartment  containing  the  animals  throughout  the  period  of  heat- 
ing, the  temperature  being  regulated  by  an  accurate  thermometer  in  the 
animal  chamber.  The  heating  chamber  was  also  sufficiently  ventilated  to 
take  care  of  the  air-need  of  the  animals.  After  15  minutes  heating  to 
50°  C.  the  guinea-pigs  revealed  marked  prostration  and  a  reaction  from 
which  they  recovered  about  five  to  ten  minutes  after  removal  from  the 
heating  chamber. 

All  the  animals  were  inoculated  five  days  after  the  treated  animals 
had  been  heated  —  the  time  when  the  lymphocytes  should  be  definitely 
increasing  according  to  Murphy  and  Sturm.  Leucocyte  counts  were  made 
before  heating  and  at  four  day  intervals  after  heating  for  twelve  days, 
the  results  of  these  counts  being  tabulated  with  the  pathologic  findings 
in  tables  i  and  2  and  chart  i.     After  inoculation  the  animals  were  un- 
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molested  for  forty  days  except  to  make  the  blood  counts.  Seven  guinea- 
pigs  died  during  the  period  ;  four  were  heated  animals,  three  were  controls. 
Of  the  animals  that  died  the  average  length  of  life  of  the  heated  guinea- 
pigs  was  twenty-three  days;  of  the  unheated  twenty-two  days.  We  ob- 
serve here  no  such  marked  differences  as  seen  by  Murphy  and  Sturm 
between  their  heated  and  control  mice.  As  will  be  seen  from  chart  i, 
the  leucocyte  counts  show  nothing  distinctive.  In  the  heated  animals 
there  was  a  slight  fall  in  the  lymphocyte  count  followed  by  a  slight  rise,  but 
this  does  not  materially  differ  from  that  of  the  non-heated  animals.  A 
possible  criticism  here  is  that  the  blood  counts  were  not  extended  over 
a  longer  period.  After  forty  days  all  the  guinea-pigs  were  sectioned 
and  the  anatomical  distribution  of  tuberculosis  in  each  animal  tabulated. 
As  seen  from  tables  i  and  2  there  is  no  marked  difference  between  the 
heated  and  non-heated  guinea-pigs.  No  special  study  was  made  of  the 
atypical  cells  found  in  the  blood  smears,  since  the  main  object  of  this 
work  was  to  determine  the  effect  of  external  heat  on  guinea-pigs  inoculated 
with  virulent  human  tubercle  bacilH. 
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SUMMARY 

1.  Guinea-pigs  were  heated  for  15  minutes  at  50°  C.  according  to  the 
directions  given  by  Murphy  and  Sturm  for  increasing  the  lymphocytes 
in  the  circulating  blood.  Five  days  later  when  the  lymphocytes  were 
supposedly  increasing,  these  animals  were  inoculated  with  small  doses 
of  virulent  tubercle  bacilli. 

2.  Blood  counts  were  made  before  heating  and  at  four  day  intervals 
after  heating  for  twelve  days. 

3.  All  the  animals  were  sectioned  forty  days  after  inoculation. 

4.  Comparing  the  heated  and  non-heated  animals,  there  was  no  dis- 
tinctive difference  in  the  anatomical  distribution  of  the  tuberclosis,  there 
was  no  distinctive  difference  in  the  blood  counts  of  the  two  groups,  and 
of  the  animals  that  died  there  was  no  difference  in  their  duration  of  life. 
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THE      EFFECT      OF      BLEEDING      UPON 
TUBERCULOSIS  IN  THE  GUINEA- 
PIG 

By  H.  J.  CoRPER,  M.D. 

Denver 

Resistance  to  tuberculosis,  or  in  plainer  terms,  the  factors  that  oppose 
the  development  and  spread  of  tuberculosis  in  man,  as  it  naturally  occurs, 
and  in  animals,  both  naturally  and  as  observed  experimentally,  is  no 
doubt  made  up  of  a  large  number  of  factors,  each  individual  of  which 
can  only  be  discovered  by  careful  segregated  experimental  study.  It 
has  been  found  within  the  past  few  years  that  doses  of  the  leucotoxic 
agents  —  benzene,^  roentgen  rays  ^  and  Thorium  X  —  while  causing  pro- 
found changes  in  the  haematopoietic  organs  and  a  consequent  marked 
leucopenia,  had  very  little  effect  upon  the  spread  of  tuberculosis  in  guinea- 
pigs  experimentally  infected  with  small  doses  of  human  tubercle  bacilli. 
These  same  agents  do,  however,  influence  antibody  formation  ^  and  mark- 
edly enhance  streptococcus  and  pneumococcus  infections.*  Likewise,  the 
local  effect  of  cantharides,  capsicum,  turpentine  and  croton  oil,  powerful 
chemical  irritants,  are  without  effect  upon  the  subsequent  spread  of 
tuberculosis,  while  powdered  glass  has  a  marked  local  effect  in  that  it 
favors  the  spread  of  the  disease.^  The  explanation  of  this  action  is  un- 
known. Soot  or  charcoal  has  an  inhibitory  action  locally  which  may  be 
easily  conceived  as  due  to  its  inherent  antiseptic  properties,  although  a 
changed  cellular  reaction  may  have  something  to  do  with  it.*'  There  are, 
no  doubt,  even  in  the  consideration  of  the  effect  of  pulmonary  hemorrhage 
upon  natural  pulmonary  tuberculosis  in  man  a  number  of  factors  involved 
i.  e.  the  effect  of  the  hemorrhage  per  se  upon  the  individual  generally, 
the  effect  of  the  accumulation  of  blood  in  the  lungs  consequent  upon 
the  pulmonary  hemorrhage  on  the  individual's  resistance,  and  the  effect 
of  the  hemorrhage,  usually  occurring  from  a  tuberculous  focus,  upon 
the  subsequent  spread  of  the  disease  to  healthy  tissue  and  systemically. 
Numerous  experimental  studies  upon  resistance  to  tuberculosis  have  been 
presented,  but  it  is  rather  singular  that  no  reports  could  be  found  in  the 
literature  upon  the  effect  of  hemorrhage  or  bleeding  upon  tuberculosis. 
It  is  obvious  that  from  an  experimental  standpoint  the  only  one  of  the 
above  points  mentioned  that  lends  itself  for  experimental  study  with 
sufficient  control  to  be  of  value  is  the  effect  of  bleeding  per  se  upon  tuber- 
culosis. 

In  a  study  of  this  kind  it  would  of  course  be  inadvisable  to  subject 
the  animals  to  a  procedure  such  as  bleeding  from  the  heart,  which  would 
be  hazardous  and  result  in  a  high   mortality  among  them.     Repeated 
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bleedings  from  a  vein  have  their  drawbacks.  To  bleed  from  the  ear 
repeatedly  would  also  prove  difficult  under  ordinary  circumstances,  so 
that  recourse  was  had  to  a  method  frequently  used  by  us  in  rabbits,  that 
is,  to  shave  the  ear  after  cleaning  well  with  alcohol,  to  moisten  it  with 
xylol  after  which  as  much  as  from  i  to  2  cc.  could  be  obtained  at  a  single 
bleeding.  Care,  however,  must  be  taken  to  remove  all  traces  of  xylol 
after  bleeding  by  means  of  alcohol  since  this  reagent  produces  a  profound 
necrosis  if  left  on  the  ear.  The  experiments  to  be  reported  consisted  of 
four  control  guinea-pigs,  that  were  bled  but  not  infected,  to  note  the 
effect  of  the  entire  manipulation  upon  normal  animals;  and  48  infected 
animals  of  which  there  were  two  sets  of  24  each,  infected  with  different 
cultures  of  virulent  human  tubercle  bacilli  No.  1687  and  No.  758;  12  of 
the  latter  receiving  o.ooo.oi  mgm.  of  culture  and  the  other  12  receiving 
0.000,000,1  mgm.  Of  these  12  there  were  4  guinea-pigs,  as  controls, 
which  were  infected  but  not  bled,  4  animals  which  were  bled  seven  days 
before  infection  and  every  other  day  for  28  days  after  infection  and  then 
every  third  day  until  sectioned,  and  4  which  were  bled  like  the  former  but 


TABLE  1 
Effect  of  repealed  bleeding  on  alternate  days  upon  tuberculosis  in  the  guinea  pig 


BLEEDING  BEGUN 

CULTURES  OF  HUMAN  TUBERCLE   BACILLI 

WHEK  BLED 

No 

1687 

Nc 

.758 

0.000,01 

0.000,000, 1 

0.000,01 

0.000,000,1 

1 

mgm. 

mgm. 

mgm. 

mgm. 

( 

-1-  +  * 

-^  +  + 

-i-  + 

+  4- 

Controls. 

2 

Died 

-f  + 

+  + 

+  4- 

Not  bled  ] 

3 

Died 

+  + 

Died 

+  4- 

I, 

4 

-(-  +  -H 

Died 

+  + 

4-4- 

On  alternate 

Seven    days  f 

5 

-1-f- 

+  + 

4-  + 

4-4- 

days    until 

before  in-   1 

6 

+  + 

+ 

-f-  + 

4- 

twenty-eight 

fection 

7 

-f 

-f  + 

+ 

4-4- 

days     after 

8 

+  -f- 

-f-H 

4-+ 

4-4- 

infection 

when     ani-  ■ 

Coincident 

9 

+  +  + 

++ 

4--^  + 

4-4- 

mals    were 

with  infec  - 

10 

+  +  + 

Died 

+  4-  + 

4-4-4- 

bled    every 

tion 

11 

-f  + 

+  + 

Died 

4-4- 

third      day 

12 

+  4-4- 

-f-i- 

+  4- 

4-4- 

until      sec- 

tioned 

*  The  animals  were  killed  41  days  after  infection. 

-t-  Distinctly  enlarged  local  and  slightly  enlarged  retroperitoneal  glands. 
4-4-  Enlarged  local  and  retroperitoneal  glands  and  slight  involvement  of  spleen. 
4-4-4-  Enlarged  local  and  retroperitoneal  glands,  spleen  markedly  involved,  the  peri- 
tracheal glands  enlarged  and  the  lungs  slightly  involved. 
+  -}-  4-  4-  Massive  involvement  of  all  glands,  spleen,  lungs  and  liver. 


begun  coincident  with  infection.  The  bleedings  amounted  to  from  i  to 
i^  c.  c.  at  a  time  or  about  40  cc.  to  50  cc.  in  total  for  a  given  guinea-pig 
during  the  entire  period  of  experiment.  Crude  Tallquist  hemogloblin  de- 
terminations were  made  at  every  bleeding  and  the  readings  ranged  between 
90  and  100  per  cent,  hemoglobin  throughout  the  entire  experiment.  The 
guinea-pigs  were  all  sectioned  on  the  forty-first  day  after  infection  with 
the  findings  given  in  Table  i.  The  controls  which  were  bled  but  not  in- 
fected revealed  no  abnormalities  of  interest. 

An  examination  of  the  table  reveals  no  consistent  differences  between 
the  control  guinea-pigs  which  were  infected  only  with  small  doses  of 
virulent  human  tubercle  bacilli  and  those  bled  on  alternate  days  prac- 
tically throughout  the  entire  period  of  infection,  or  even  if  bleeding  were 
initiated  a  week  before  infection.  This  experiment  would  seem  to  indi- 
cate that  even  prolonged  bleeding,  in  amounts  insufficient  to  influence 
perceptibly  the  hemoglobin  content  of  the  blood,  in  itself  has  no  marked 
influence  upon  the  progress  of  the  tuberculosis,  but  it  must  not  be  for- 
gotten that  from  the  standpoint  of  pulmonary  tuberculosis  in  man  espe- 
cially this  deals  only  with  part  of  a  large  and  complicated  problem. 

SUMMARY 

Bleeding  in  amounts  of  from  i  to  i^  cc.  on  alternate  days,  initiated  a 
week  before  and  continued  practically  throughout  the  entire  period  of 
infection  (41  days),  has  no  appreciable  effect  upon  the  tuberculosis  pro- 
duced by  small  doses  of  virulent  human  tubercle  bacilli  (0.000,01  and 
0.000,000,1  mgm.)  given  subcutaneously  to  guinea-pigs  as  measured  by 
the  anatomic  tuberculous  involvement. 
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EXPERIMENTAL  STUDIES  ON  THE  LEUCO- 
CYTES WITH  PARTICULAR  REFERENCE 
TO  TUBERCLE  BACILLUS  INFECTIONS  * 

By  J.  B.  Rogers,  M.  D. 

Cincinnati 

The  importance  of  the  leucocytes  as  a  factor  leading  to  immunity  in 
various  diseases  has  long  been  known.  Even  though  considerable  time 
has  been  spent  in  determining  the  relative  value  in  various  diseases  of 
man,  comparatively  little  has  been  done  along  the  line  of  animal  ex- 
perimentation, in  which  condition  alone  proper  controls  can  be  made. 

The  purpose  of  the  present  investigation  is  to  study  the  effect  of  certain 
bacterial  and  chemical  substances  on  the  circulating  leucocytes.  The 
work  here  presented  is  taken  from  approximately  three  hundred  counts 
made  on  various  laboratory  animals.  An  effort  has  been  made  to  avoid 
confusion  arising  from  digestion  leucocytosis.  Double  total  white  cell 
counts  were  usually  made  in  each  case.  For  the  differential  counts, 
smears  were  made  on  slides  which  were  fixed  in  alcohol  and  then  stained 
with  Delafield's  hematoxylin  and  counterstained  with  eosin.  The  mo- 
nonuclear cells  including  the  lymphocytes  and  large  mononuclear  cells  were 
put  in  one  class  and  the  polynuclears  including  the  polynuclear  neutro- 
phils, eosinophils  and  basophils  in  the  other  class.  We  feel  that  further 
differentiation  often  leads  to  confusion  and  obscures  the  main  object  in 
view. 

The  following  experimental  conditions  were  produced  and  resultant 
changes  on  the  leucocytes  noted :  bovine  tubercle  bacillus  infections  in 
rabbits  and  mice ;  the  effect  of  tuberculin  and  Witte's  petone  on  tuber- 
culous animals;  the  effect  of  virulent  bovine  tubercle  bacilli  on  mice 
previously  inoculated  with  avirulent  human  tubercle  bacilli ;  the  result 
of  staphylococcus  albus  (avirulent)  infection  in  rabbit;  complete  ether 
anesthesia ;  repeated  exposures  of  mice  to  sunheat ;  continuous  meat  diet 
for  mice. 

In  charts  i  to  7,  are  shown  the  results  obtained  by  injection  of  bovine 
tubercle  bacilli  into  the  heart's  blood  of  normal  male  rabbits,  and  in  chart 
8  the  results  of  intraperitoneal  injection  of  the  same  organism.  The  cul- 
ture of  virulent  bovine  tubercle  bacilli  used  in  these  experiments,  was  ob- 
tained from  Dr.  Murphy  of  the  Rockefeller  Institute  for  Medical  Re- 
search, N.  Y.,  and  was  found  to  possess  a  high  degree  of  virulence  for 
mice,  rats,  rabbits  and  guinea  pigs.  This  culture  was  marked  R.  i.  The 
avirulent  culture  of  human  tubercle  bacilli  used  in  experiment  XI,  is  the 
old  Koch  strain  which  has  been  sub-cultured  more  than  eight  hundred 

*  From  the  Percy  Shields  Laboratory,  Cincinnati  Tuberculosis  Sanatorium,  and 
Department  of  Bacteriology,  University  of  Cincinnati. 
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times  and  is  non-virulent  for  laboratory  animals.  This  culture  was  ob- 
tained from  Dr.  Wherry,  University  of  Cincinnati. 

With  the  exception  of  experiment  VIII,  the  leucocytes  were  estimated 
three  days  in  succession  and  the  injection  made  immediately  following  the 
last  count.  The  leucocytic  estimations  in  charts  i,  2,  5,  6,  and  8,  show  no 
increase  in  the  total  leucocytes  during  the  entire  course  o-f  the  disease, 
but  a  leucopenia  which  became  quite  marked  in  rabbit  i  and  5  several 
days  before  death.  The  necropsy  on  these  six  rabbits  showed  marked 
emaciation  and  miliary,  generalized  tuberculosis. 

In  experiment  III,  chart  3,  during  the  seven  days  following  injection, 
the  total  cells  and  mononuclears  show  a  slight  decrease  while  the  poly- 
nuclears  show  a  gradual  rise,  continuing  until  death ;  the  total  increase  of 
polynuclears  amounted  to  4500.  After  the  seventh  day,  the  total  cells 
and  mononuclears  show  an  increase  from  7000  and  4000  to  11,000  and 
7500  respectively  and  from  this  point  a  gradual  decline  until  death  which 
occurred  seven  days  later.  Necropsy  showed  generalized,  miliary  tuber- 
culosis. 
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Chart  I.  Solid  line,  total  white  cells,  T ;  broken  line,  mononuclear  cells,  M ; 
dottled  line,  polynuclear  cells,  P. 

A.— Average  of  three  normal  counts  made  10-6-19;  T,  10,000;  M,  7900;  P,  2100. 
Rabbit  injected  immediately  after  last  count  with  50  mg.  of  virulent  tubercle  bacilli. 

B. —  Six  days  after  injection.     T,  10,400;  M,  6240;  P,  4160. 

C. —  Ten  days   after   injection.     T,    10,400;    M,  6656,   P,  3744. 

D. —  Fifteen  days  after  injection.     T,  8000;  M,  3920;  P,  4080. 

E. —  Sixteen  days  after  injection  and  one  hour  before  death.  T,  8400;  M,  2352; 
P,  6048.    Death  occurred  10-22-19. 
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Chart  2     Average  of  double  white  cell  counts  taken  three  days   in  succession. 
T,   12,533;'  M,  7860;   P,  4673.    Animal  was  injected  immediately  after  last  count, 

^%^li  Twenty  hours  after  injection.     T,  11,400;  M,  6270,  P.  5130. 
C-Seven  days  after  injection.     T,  10,400;  M,  572o;P,  4^.  ,^,on-M 

D.— Eleven   days    after   injection   and   one   week   before    death.     T,    10,400,    M, 

5408;  P,  4992. 
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ruari  7  A  — Average  of  counts  made  on  three  consecutive  days.  T,  8233;  M, 
5713  P  2S2a  Rabbit  was  injected  with  50  mg.  of  virulent  bovme  tubercle  baclh 
on  10-6^19  immediately  following  last  normal  count. 

B.- Seven  days  after  injection.    T,  7000;  M,  4130  ;P,  2870. 

C- Eleven  days  after  injection.    T,  11,200;  M,  7628;  P,  3572. 

D.- Eighteen  days  after  injection  and  a  few  hours  before  death.  10-24-19.  i, 
9200;  M,  1932;  P,  7268. 
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Chart  4  shows  a  marked  drop  in  the  leucocytes  four  hours  after  in- 
oculation, followed  by  an  increase  which  obtained  throughout  the  entire 
course  of  the  disease  of  17  days.  Necropsy  showed  a  generalized,  miliary 
tuberculosis  and  a  bronchopneumonia  resulting  from  pyogenic  mixed 
infection. 

EXPERIMENT  IV 
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Chart  4.  A. —  Average  of  three  normal  counts.  T,  11,100;  M,  8445;  P,  2655. 
Injected  immediately  after  last  count  with  50  mg.  bovine  tubercle  bacilli.    9-27-19. 

B. —  Four  hours  after  injection.     T,  5000;  M,  1850;  P,  3150. 

C — One  day  after  injection.     T,  10,700;   M,  5564;   P,  5136. 

D. —  Two  days  after  injection.     T,  8400;  M,6i32;  P,  2268. 

E. —  Five  days  after  injection.     T,  10,800;  M,  7128;  P,  3672. 

F. —  Ten  days  after  injection.     T,    10,600;  M,  5406;    P,  5194. 

G. —  Thirteen  days  after  injection.     T,   15,200;   M,  6840;  P,  8360. 

H. —  Sixteen  days  after  injection  and  twenty-four  hours  before  death.  T,  14,600; 
M,  4818;  P,  9882.     10-13-19. 
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Chart  7  shows  a  marked  drop  of  the  total  white  cells  three  hours  after 
inoculation  followed  by  a  leucocytosis  which  in  turn  was  succeeded  by  a 
decrease  in  both  the  mononuclears  and  polynuclears.  The  animal  devel- 
oped convulsions  immediately  following  injection  and  after  recovery  from 
this  was  paralyzed  during  the  entire  course  of  the  disease  of  ten  days. 
Necropsy  showed  generalized  miliary  tuberculosis.  In  addition  to  this 
some  large  tubercles  were  found  involving  the  cerebral  cortex. 

Chart  8  shows  a  continuous  drop  of  the  total  and  mononuclear  cells 
and  represents  the  average  of  counts  made  on  two  rabbits.  The  last  count 
was  made  20  days  after  intraperitoneal  inoculation  of  a  thick  saline 
emulsion  of  R  i  strain.  Six  rabbits  were  inoculated  at  the  same  time,  four 
of  which  died  of  generalized  tuberculosis  the  night  before  the  last  count 
was  made  on  the  remaining  two  rabbits.  These  are  emaciated  and  in 
the  advanced  stages  of  the  disease. 
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Chart  6.    A. —  Normal  count.     10-1-19.     T,  9000;  M,  6570;   P,  2430. 

B. —  Normal  count.     10-2-19.    T,  9000;  M,  6210;  P,  2790. 

C. —  Normal  count.     10-3-19.     T,  9100;  M,  6370;  P,  2730. 

D. —  Twenty  hours  after  injection  with  50  mg.  of  virulent  bovine  tubercle  bacilli. 
10-4-19.     T,  11,200;  M,  8,176;  P,  3024. 

E. —  Eight  days  after  injection,  and  three  days  before  death.  T,  8200;  M,  4920;  P, 
3280. 
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Chart  9.  This  rabbit  received  intraperitioneally  5  mgm,  of  bovine 
tubercle  bacilli,  four  and  one-half  months  prior  to  the  first  count  and 
indicated  on  the  chart  by  A.  An  intraperitoneal  injection  of  old  tuber- 
culin made  from  bovine  tubercle  bacilli,  was  followed  by  a  m.arked 
leucopenia.  Injections  of  Witte's  peptone,  5  grams  given  intraperitoneal- 
ly,  were  also  followed  by  a  leucopenia,  the  lowest  point  being  indicated  by 
the  letter  K  on  the  chart.     Aspiration  of  the  peritoneal  fluid  showed  an 
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Chart  7.     A. —  Average  of  three  normal  counts.     Injected  after  last  count  with 
50  mg.   of  bovine  tubercle  bacilli  on   10-6-19. 

B.— Three  hours  after  injection.     T.  5400;  M,  2808;  P,  2592. 
C— Twenty  hours  after  injection.     T,  15,600;  M,  5928;  P,  9672. 
D. —  Twenty-seven  hours  after  injection.     T,  18,000;  M,  8640;  P,  9360. 
E.— Five  days  after  injection.     T,  12,000;  M,  5640;  P,  6360. 
F.— Nine  days  after  injection  and  one  day  before  death.     T,  12,000;  M,  7920;  P, 
4080.    Died  10-18-19. 
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enormous  collection  of  leucocytes  to  be  present  in  the  fluid.  The  leuco- 
penia  was  followed  by  a  remarkable  leucocytosis  as  shown  by  M.  The 
rabbit  died  six  months  later.  Necropsy  showed  a  generalized  tuber- 
culosis. 

Chart  10.  Counts  were  made  on  a  group  of  twelve  mice  before  and 
after  injections  of  3  mg.  of  R  i  each.  As  shown  on  the  chart,  practically 
no  change  was  found  in  either  the  total  nor  the  differential  counts  twenty 
days  after  injection.  The  last  count  marked  by  C,  and  showing  the 
marked  drop  in  the  mononuclears,  was  made  18  hours  after  injection  with 
bovine  O.  T.  Autopsies  made  on  several  of  the  mice  at  this  time,  showed 
them  to  be  in  an  advanced  stage  of  the  disease. 

Chart  II.  A  group  of  normal  mice  of  the  same  size  were  inoculated 
intraperitoneally  with  an  avirulent  strain  of  human  tubercle  bacilli.  Four 
inoculations  of  i  mg.  each  were  given  15  days  apart  and  6  days  following 
the  last  avirulent  inoculation,  counts  were  made.  Tlie  mice  were  then 
injected  intraperitoneally  with  3  mg.  of  R  i.  Counts  made  11  days  later 
showed  the  leucocytes  to  be  practically  the  same  as  before  the  R  i  strain 
inoculation.  Four  days  after  the  last  count,  the  mice  were  given  250  mg. 
of  O.  T.  each.  Ten  days  after  O.  T.  inoculation,  a  gradual  drop  of  the 
total  number  of  white  cells  caused  by  a  drop  of  the  mononuclears  with  a 
slight  rise  in  the  polynuclears  was  found. 

Chart  12  shows  the  result  of  an  intraperitoneal  injection  of  a  staphy- 
lococcus albus  strain  of  low  virulence.  The  injection  was  followed  by 
a  leucopenia  which  was  replaced  by  a  leucocytosis  reaching  its  height 
at  the  end  of  'J2  hours.  Contrary  to  what  one  ordinarily  expects  in  a 
staphylococcus  infection,  that  is,  a  polynuclear  increase,  a  lymphocytosis 
was  obtained.  The  injection  was  repeated  after  15  days  with  the  same 
result.     The  animal  regained  its  normal  health. 


EXPERIMENT  VIII 


1 1  a  ao 

tC 

CO 
N 

Qi 

0 

PI 

•9 

CC 

M 

^ 

^ 

cs 

»- 

to 

cs- 

0 

^ 

« 

•c 

^ 

1  OnnO 

— iS 

Qono 

^ 

B 

80OC1 

■ — 

— 

Jfnnn 

fl 

■ ■ 

— 

_C 

dnnn 

^^ 

*^ 

Sooo 

^- 

-^ 

. , 

^^ 

"■• 

^- 

— 

— - 

-— . 

Soon 

-- 



— ., 



•" 

—•" 



.._. 

■"" 

«-*:i 

— 

__ 

___ 



Chart  8.    A. —  Average  of  counts  made  before  injection.     T,    10,833;    ^^,  7142; 
P,  3,691.     Injected  3-24-20. 
B.— Six  days  after  injection.     T,  9100;  M,  5281;   P,  3820. 
C— Twenty-one  days  after  injection.     T,  7300,  M,  3504;  P,  3796. 
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Chart  9.  A. —  9-12-19.  Four  and  one-half  months  after  injecting  50  mg.  of 
bovine  tubercle  bacilli.  Injected  with  2  cc.  of  bovine  O.  T.  immediately  after  last 
count.     T,  14,  200 ;  M,  9372 ;  P,  4828. 

B. —  Twenty-four  hours  after  O.  T.     T,  7640;  M,  3514;  P,  4125. 

C— Two  days  after  O.  T.     T,  16,600;  M,  14,296;  P,  2324. 

D. —  Eighteen  hours  after  concentrated  culture  of  bovine  tubercle  bacilli  in- 
jected intraperitoneally.     T,  20,600;  M,  10,094;  P,  10,506. 

E. —  Twenty-four  hours  after  injection.     T,  13,400;  M,  9246;  P,  4154- 

F. —  Seven  days  after  injection.     T,  12,800;  M,  8320;  P,  4480. 

10-17-19.     Injected  with  5  grams  of  Witte's  peptone. 

G. —  Fifteen  hours  after  injection.     T,  18,000;  M,  10,080;  P,  7920. 

H. —  Twenty-four  hours  after  last  count.     T,  13,600;  M,  7072;  P,  6528. 

I. —  9-20-19.  Eighteen  hours  after  5  grams  of  peptone.  T,  13,200;  M,  9240; 
P,  3960. 

J. —  9-21-19.    Two  days  after  peptone.     T,   10,600;    M,  6996;   P,  3604. 

K. —  9-22-19.  Four  hours  after  5  grams  of  peptone.  T,  3200;  M,  1600;  P, 
1600. 

L. —  Eighteen  hours  after  last  injection.     T,  10,200;  M,  4080;  P,  6120. 

M. —  Thirty-six  hours  after  last  injection.     T,  22,000;  M,  8800;  P,  13,200. 

N. —  Three  days  after  injection.  T.  10.000;  M,  8000;  P,  2000. 
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Chart  10.  A. —  6-9-19.  Average  of  counts  made  on  normal  mice.  Injected 
after  counting  with  3  mg.  of  bovine  tubercle  bacilli.     T,  12,293;  M,  7819;  P,  4414. 

B.— Twenty  days  after  injection.     T,   12,676;   M,  8629;    P,  3987. 

7-2-19.     Injected  with  250  mg.  of  O.  T. 

Q  —  Twenty-four  days  after  injection  with  bovine  tubercle  bacilli  and  eighteen 
hours  after  O.  T.    T,  9575;  M,  3797;  P.  5778. 
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Chart  II.     A. —  Average   of   counts   made   six   days  after   last   injection   of   the 
avirulet  strain  of  tubercle  bacilli.     7-I5-I9-     T,  10,388;  M,  5937;  P,  4451. 
7-24-19.     Injected  with  3  mg.  of  virulent  bovine  tubercle  bacilli. 
B.— Eleven  days  after  last  injection.    8-4-19.     T,  10,800;   M,  5151;  P,  5649- 
8-12-19.     Injected  with  250  mg.  of  bovine  O.  T. 
C— Twelve  hours  after  O.  T.     T,  10,555;  M,  4959;  P,  5616. 
D.— Ten  days  after  O.  T.     T,  8414;  M,  5628;  P,  2786. 


J.    B.    ROGERS,    M.D. 
EXPERIMENT  XII 


373 


iftiOn 

Cr 

- 

03 

IGaoa 

t 

i 

\ 

/SOOD 

/ 

\ 

14-QOO 

J 

r 

/ 

\ 

& 

/3ooc 

\ 

i 

*N 

\ 

I 

M 

IZooo 

/ 

\ 

y, 

N 

\ 

/ 

\ 

\ 

11  ooo 

/ 

t 
1 

\\ 

/ 

\ 

\ 

1  OOOO 

/; 

I 

V 

( 

\ 

\ 

Q  DDO 

( 

e 

C 

\ 

< 

\ 

\ 

\\ 

S  oah 

( 

\ 

/ 

'/ 

\ 

^^ 

\ 

i' 

^oan 

\\ 

i 

/ 

1 

Qor^b 

1 

/ 

/ 

\ 
\ 

/ 
/ 

J^ooo 

\ 
\ 

1 

' 

\ 

/ 
/ 

^Onn 

1 

/ 

3ono 

;\ 

% 

r- 

_,,-< 

"**>», 

,j 

k 

t 

1 

! 

^            N 

Zoaa 

1 

\ 
\ 
\ 

\ 

.,' 

1 

1  tir>n 

t 

Chart  12.  A. —  Average  of  three  counts  made  on  three  successive  days  on 
normal  rabbit.  T,  9766;  M,  8439  P,  1327.  Injected  with  Staphylococcus  albus 
9-11-19. 

B. —  Four  hours  after  injection.     T,  7350;  M,  2940;   P,  4410. 

C. —  Eight  hours  after  injection.     T,  9000;  M,  5670;  P,  3330. 

D. — ^Twenty-four  hours  after  injection.     T,  14,600;  M,  10,950;  P,  3650. 

E. —  Thirty-one  hours  after  injection.     T,  12,000;  M,  9000;  P,  3000. 

F. —  Three  days  after  injection.     T,  16,800;  M,  13,440;  P,  3360. 

G. —  Five  days  after  injection.     T,  14,300;  M,  12,441;  P,  1859. 

H. —  Eight  days  after  injection.     T,   10,200;   M,  8100;   P,  2100. 

I. —  Fifteen  days  after  injection.  T,  13,200;  M,  8560;  P,  4640.  Injected  with 
broth  culture  of  Staph,  albus  intraperitoneally  immediately  after  last  count.  9- 
25-19- 

J. —  Four  hours  after  injection.    T,  8000;  M,  3600;  P,  4400. 

K. —  Twenty-four  hours  after  injection.    T,  13,000;  M,  9750;  P,  3250- 
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Chart  13.  A  rabbit  was  injected  into  the  heart's  blood  with  thick 
staphylococcus  aureus  emulsion.  Death  took  place  about  6  hours  after 
injections  and  counts  made  one  hour  before  death.  Necropsy  indicated 
that  death  was  the  result  of  injury  to  the  heart  muscles  at  the  time  of  in- 
jection. This  chart  illustrates  the  leucopenia  that  follows  .shortlv  after 
an  intravenous  inoculation  of  micro-organisms. 

Chart  14  illustrates  the  increase  in  leucocytes  that  occurs  in  a  dog 
following  one-half  hour  complete  ether  anesthesia. 

Chart  15  shows  an  increase  in  the  leucocytes,  chiefly  of  the  poly- 
nuclear  variety,  after  keeping  a  group  of  12  mice  on  an  all  meat  diet  for 
17  days. 

EXPERIMENT  XIII 
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Chart  13.  A. —  Normal  count  made  on  11-29-19  at  11  A.  M.  T,  13,000;  M,  8840; 
P,  4760.  Injected  immediately  after  count  with  24  hour  agar  slant  of  Staphy- 
lococcus aureus. 

B. — 'Five  hours  after  injection  and  two  hours  before  death.  T,  2000;  M,  1840; 
P,  260. 
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Chart  14.     A. —  Before  ether.     Leuc. 
B. —  After  ether.     Leuc.  18,000. 


15,400. 


C. —  Before  ether. 
D.— After  ether. 
E. —  Before  ether. 
F.— After  ether. 
G. —  Before  ether. 
H.—  After  ether. 
I. —  Before  ether. 
J. —  After  ether 


Leuc.  13,000. 
Leuc.  14,600. 

Leuc.  12,380. 
Leuc.  13,600. 

Leuc.  10,600. 
Leuc.  19,200. 

Leuc.  13,400. 
Leuc.  17,000. 


K. —  Before  ether.     Leuc.  13,000. 

L. —  After  ether.     Leuc.   14,200. 

M. —  Forty-eight  hours  after  ether.     Leuc.  19,200. 

N. —  Four  hours  after  eating  raw  meat.     Leuc.  28,000. 

O. —  Before  ether.     Leuc.  11,200. 

P. —  After  ether.    Leuc.  17,000. 
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Chart  i6  indicates  the  effect  of  sun-heat  on  the  lymphocytes.  A  group 
of  ten  mice  was  exposed  to  the  sun-heat  when  the  temperature  was  50°  C, 
as  follows:  First  day  20  minutes;  second  day  10  minutes;  third  day, 
5  minutes.  Three  days  after  the  last  exposure,  the  total  number  of  cells 
showed  a  remarkable  increase  which  was  almost  entirely  of  the  mononu- 
clear type. 


SUMMARY  AND  CONCLUSION 

Uncomplicated,  generalized  miliary  tuberculous  infections  were  ac- 
companied by  neither  a  polynuclear  nor  mononuclear  leucocytosis ;  con- 
versely, there  was  a  tendency  toward  a  leucopenia  which  became  quite 
marked  in  the  later  stages  of  the  disease. 

A  preliminary  sensitization  with  an  avirulent  strain  of  human  tubercle 
bacilli,  followed  by  an  inoculation  of  virulent  bovine  tubercle  bacilli, 
caused  little  change  in  the  leucocytes  from  that  observed  in  the  non-sen- 
sitized mice. 

Secondary  pyogenic  infections  occurring  in  cases  of  generalized  tuber- 
culous infections  were  accompanied  by  an  increase  of  the  total  cell  count, 
chiefly  of  the  polynuclear  type. 
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Chart  15.    A. —  Average  of  counts  made  on  a  group  of  normal  mice.    7-16-19. 
T,  10,542;  M,  7038;  P,  3504. 
B.—  After  seventeen  days  of  meat  diet.    7-23-19-    T,  14,900 ;  M,  7607 ;  P,  7293. 
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Leucocytic  estimations  taken  four  hours  after  intravenous  inoculations 
of  tubercle  bacilli  or  staphylococci,  and  intraperitoneal  injections  of  Old 
Tuberculin  or  Witte's  peptone,  produced  a  marked  drop  in  both  mononu- 
clear and  polynuclear  cells.  The  normal  level  was  again  reached  after  i8 
to  24  hours. 

Mice  kept  on  all  meat  diet  developed  a  leucocytosis  of  the  polymor- 
phonuclear type ;  exposure  to  the  sun-heat  of  a  group  of  mice  resulted  in 
the  production  of  a  lymphocytosis. 

Repeated  etherization  of  dogs  for  one-half  hour  complete  anesthesia, 
gave  an  increase  in  the  total  leucocytes  after  each  dose. 
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Chart  16.     Mice  exposed  to  sunlight. 

A.— Normal   count.     7-2-19.     Before   exposure.     T,   9988;    M,  6656;    P,   3332. 

B.— Three  days  after  last  exposure  to  sunlight.  7-9-19.  T,  16,228;  M,  11,695; 
P,  4533- 

C. —  One  week  after  last  count  and  ten  days  after  last  exposure.  7-16-19.  T, 
12,776;  M,  8760;  P,  4016, 
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POSSIBLE  MODIFICATIONS   IN  TUBERCULOSIS 

PROGRAMS    ON    THE    BASIS    OF    RECENT 

FRAMINGHAM  EXPERIENCE 

By  D.  B.  Armstrong,  M.  D. 

Framingham,  Mass. 

Are  we  on  the  right  track  in  tuberculosis  work?  What  are  the  rela- 
tive values  of  the  many  measures  proposed  for  the  control  of  tuberculosis  ? 
What  is  the  chief  thing  to  emphasize  in  the  present  day  anti-tuberculosis 
work?     What  is  the  next  great  step  in  the  tuberculosis  movement? 

These  are  a  few  of  the  questions  which  sanitarians  and  social  workers 
would  like  to  see  answered.  The  Framingham  experience  has  by  no 
means  as  yet  given  satisfactory  answers  to  all  of  these  questions.  How- 
ever, in  so  far  as  that  experience  throws  any  light  upon  these  vital  points 
of  inquiry,  it  should  be  given  to  the  tuberculosis  world  for  what  it  may  be 
worth. 

It  is  now  something  over  three  years  since  the  Demonstration  was  un- 
dertaken in  Framingham,  Mass.  The  Demonstration,  in  fact,  is  just 
venturing  upon  a  second  period  of  three  to  five  years,  granted  to  it  upon 
the  recommendation  of  the  Framingham  Appraisal  Committee  —  a  period 
for  the  completion  of  more  diflficult  phases  of  research  and  organization, 
and  possibly  for  the  extension  and  termination  of  certain  investigative 
phases  of  the  program  perhaps  only  dimly  outlined  in  the  preliminary 
phase.  Consequently,  a  report  at  this  time  of  the  major  findings  and 
major  emphasis  to  date  is  by  no  means  out  of  place,  before  such  a  body 
as  the  National  Tuberculosis  Association,  the  agency  which  has  assumed 
sponsorship  for  this  work  from  its  initiation. 

It  will  be  remembered  that  Framingham  was  selected  because  it  was 
a  typical  American  industrial  community  with  a  satisfactory  health  and 
tuberculosis  organization,  and  with  a  public  interest  and  spirit  assuring 
full  cooperation  in  the  development  of  the  program.  In  practically  all 
respects  this  has  been  translated  into  a  reality. 

It  will  be  remembered  that  the  chief  objects  of  the  Demonstration  were 
to  find  tuberculosis,  to  bring  the  disease  under  control,  to  mobilize  the 
social  forces  in  the  community  for  disease  prevention  and  health  creation, 
and  to  build  up  a  health  and  anti-tuberculosis  organization  in  the  communi- 
ty sufficiently  stable  to  assure  its  self-perpetuation  subsequent  to  the  Dem- 
onstration period. 

In  the  endeavor  to  accomplish  these  ends,  the  work  has  fallen  into  four 
main  stages : 

A.  Preliminary  Research.  As  a  basis  for  the  development  of  any 
practical  program  a  certain  amount  of  fundamental  investigation  and  re- 
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search  is  inevitable.  This  work  here  in  Framingham  included,  to  give 
only  the  briefest  mention  to  major  activities  hitherto  reported  upon  in 
full,  extensive  community-wide  medical  examination  campaigns,  thorough 
statistical  and  sanitary  surveys,  a  tuberculin  survey  of  children,  investi- 
gation of  influenza  sequelae,  etc. 

B.  The  Initiation  of  Practical  Services.  Without  any  effort  at  com- 
pleteness, there  may  be  mentioned  as  examples  of  new  services  either 
initiated  or  developed  from  earlier  beginnings  such  activities  as  the 
expert  consultation  service,  the  infant  welfare  clinic  and  home  visiting 
work,  the  children's  summer  camp,  etc. 

C.  The  Transference  of  Practical  Services  to  Local  Auspices.  The 
needs  of  the  community  having  been  determined  by  investigation  and  the 
efficacy  of  certain  pieces  of  community  machinery  having  been  determined 
by  practical  experiment,  those  phases  of  the  Demonstration  program  which 
had  justified  their  existence  had  now  to  be  transferred  to  local  permanent 
auspices.  In  many  instances  the  establishment  of  a  practical  health 
activity  on  a  permanent  local  basis  was  not  so  much  a  matter  of  actual 
transference  as  it  was  of  cooperation  and  encouragement,  with  a  greater  or 
less  degree  of  financial  and  other  practical  assistance,  in  the  development 
of  a  program  of  practical  service  by  a  responsible  local  agency.  Activities 
which  may  be  offered  as  characteristic  examples  of  this  phase  of  the 
community  program  include  the  transference  of  the  Neighborhood  Com- 
mittee organization  and  health  educational  work  to  the  rapidly  developing 
local  civic  organization ;  the  employment  of  a  full-time  tuberculosis  nurse 
by  the  local  health  department  for  the  administration  of  home  nursing  in 
active  tuberculosis  cases ;  the  transference  of  the  several  infant  clinics 
with  the  attached  medical  and  nursing  service  to  the  infant  welfare  com- 
mittee of  the  Civic  League,  this  service  eventually  perhaps  to  be  trans- 
ferred to  the  local  health  authorities ;  the  encouragement  and  aid  in  the 
development  of  the  most  complete  organization  for  the  health  of  school 
children  in  the  United  States,  including  a  full-time  physician,  school 
dentist,  school  nurse,  dental  hygienist,  posture  teacher,  physical  educator, 
dietitian,  dental  clinic,  nose  and  throat  clinic  arrangements,  open  window 
rooms,  school  lunches,  etc ;  and  finally  the  development  of  full-time 
medical,  nursing  and  clinical  facilities  and  personnel  for  at  least  75  per 
cent,  of  the  industrial  age  group. 

D.  Coordination.  This  phase  of  the  program  together  with  the  practi- 
cal demonstration  of  the  efficacy  of  the  tuberculosis  treatment  program 
as  measured  by  morbidity  and  mortality  is  the  aspect  of  the  work  which 
primarily  justifies  its  extension  for  the  additional  period  of  years. 

From  the  tuberculosis  point  of  view  the  Framingham  work  has  demon- 
strated the  probable  amount  of  tuberculosis  existing  in  a  normal  American 
community,  and  has  indicated  the  measures  which  are  of  primary  im- 
portance in  the  detection  of  the  disease.  It  now  remains  to  determine 
the  utility  of  a  treatment  program  as  complete  as  circumstances  will  per- 
mit. Having  found  tuberculosis,  can  the  future  morbidity  and  mor- 
tality from  the  disease  be  reduced  ? 
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From  an  organization  point  of  view  the  work  thus  far  has  built  up 
many  segments  of  a  theoretically  complete  community  health  circle.  Cir- 
cumstances have  necessitated  the  development  of  the  several  spokes  in  the 
Framingham  health  wheel,  with  what  may  have  appeared  to  be  an  ap- 
parent negligence  as  to  the  need  for  a  coordinating  center  or  hub.  If 
the  organization  is  to  live  the  Demonstration  must  accomplish  a  high 
degree  of  interrelation  and  coordination  before  its  close. 

So  much  for  the  purpose  and  history  of  the  Demonstration.  Those 
familiar  with  the  work  will  presumably  agree  that  thus  far  no  great 
out-standing  result  can  be  claimed  as  an  accomplishment.  On  the  other 
hand,  many  will  perhaps  agree  that  the  work  thus  far  has  manifested 
many  interesting,  significant,  and  useful  results.  The  work  has  thrown 
some  light  upon  many  phases  of  current  tuberculosis  programs,  and  it  is 
the  chief  object  of  this  paper  to  mention  briefly  the  more  important  of 
these  factors.     These  may  perhaps  be  presented  as  follows : 

1.  WHAT  IS  THE  NEXT  STEP  IN  TUBERCULOSIS  WORK? 

From  the  point  of  view  of  the  Framingham  experience  it  would  seem 
that  the  next  step  in  tuberculosis  work  is  the  development  of  machinery 
for  the  discovery  of  the  disease.  In  Framingham  at  the  beginning  of  the 
Demonstration  there  were  27  known  cases  of  tuberculosis  under 
care;  for  most  of  the  time  since  the  beginning  of  the  Demonstration  this 
number  has  been  increased  to  and  maintained  at  approximately  200  cases, 
including  arrested  cases  under  modified  observation.  At  the  beginning 
of  the  Demonstration  the  ratio  of  active  cases  to  deaths  was  3  to  i  ;  this 
ratio  was  increased  during  the  first  year  of  active  work  to  9  to  i.  There 
is  relatively  little  object  in  a  community  maintaining  adequate  machinery 
for  the  treatment  of  one-third  of  its  active  cases  if  the  other  two-thirds 
are  undetected.  There  is  Httle  object  in  educating  the  public  regarding  the 
danger  of  infection  from  the  known  tuberculosis  cases  if  two-thirds  of  the 
actual  cases  in  the  community  are  unknown.  Certainly  it  would  seem  that 
the  major  emphasis  at  this  time  should  be  placed  upon  the  detection  and 
control  in  every  community  of  its  full  quota  of  active  tuberculous  disease. 

2.  WHAT  NEW  MACHINERY  IS  NECESSARY  TO  DISCOVER 

TUBERCULOSIS  ? 

When  the  work  started  in  Framingham  the  community  maintained  a 
reasonably  adequate  equipment  for  tuberculosis  work,  as  the  needs  were 
then  visualized.  This  included  a  dispensary  and  part-time  tuberculosis 
nurse,  and  a  tuberculosis  association,  together  with  adequate  institutional 
provision  for  cases  needing  this  type  of  treatment.  In  spite  of  this 
equipment  the  ratio  of  known  active  cases  to  annual  deaths  ranged  from 
3  to  4  to  I,  as  is  the  case  in  the  majority  of  American  communities  today. 

The  community  was  depending  upon  the  dispensary  and  the  nursing  and 
medical  provision,  unaided  by  special  procedure,  to  detect  tuberculosis. 
One  of  the  first  measures  undertaken  in  Framingham  for  the  detection  of 
tuberculosis  was  the  sickness  canvass  or  health  census.     This  procedure 
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detected  a  certain  amount  of  hitherto  unknown  tuberculosis.  A  week  or 
two  later,  however,  the  actual  medical  examination  of  a  large  section  of 
the  same  group  that  was  covered  in  the  census  disclosed  just  nine  times 
as  much  previously  unknown  tuberculosis  as  had  been  found  by  the  nurse 
engaged  in  the  sickness  census  work.  In  other  words  definite  medical 
machinery  is  essential  to  the  detection  of  disease.  The  nurse  is  of  course 
absolutely  vital  to  all  phases  of  the  tuberculosis  program,  but  the  nurse 
and  the  dispensary  are  of  particular  significance  in  the  educational,  treat- 
ment, and  follow-up  aspects  of  this  program.  Not  too  much  reliance,  but 
too  much  responsibility,  is  placed  upon  the  nursing  and  dispensary  facili- 
ties in  the  community,  if  those  facilities  are  counted  upon  to  detect 
tuberculosis  without  the  assistance  of  special  medical  machinery. 

3.  WHAT  MEDICAL  DISCOVERING  DEVICES  ARE  OF  PRIME 
IMPORTANCE  IN  THE  TUBERCULOSIS  PROGRAM? 

In  Framingham  the  development  of  community- wide  medical  exami- 
nation campaigns  or  drives  has  now  resulted  in  the  examination  of  seven 
or  eight  thousand  of  the  population.*  These  drives  developed  the  fact 
that  about  one  per  cent,  of  a  typical  American  community,  examined  in 
this  random  cross-section  way,  was  actively  tuberculous,  and  that  another 
one  per  cent,  was  classifiable  as  having  tuberculosis  in  the  arrested  stage. 

Another  important  measure  for  the  detection  of  actual  disease  was  the 
establishment  of  routine  full-time  medical,  nursing  and  clinic  work  among 
infants,  in  the  public  schools,  and  among  the  factory  population.  In  the 
schools  alone  the  first  year's  work  of  the  full-time  physician  disclosed 
II  cases  of  tuberculosis,  and  64  suspects,  hitherto  unknown,  in  a  school 
population  of  about  2500.  The  examination  of  factory  employees  by 
physicians  in  the  employ  of  industrial  groups  has  also  been  instrumental 
in  the  detection  of  disease,  and  indicates  the  utter  necessity  of  such 
routine,  permanently  established,  continuously  operating  medical  ma- 
chinery if  tuberculosis  is  really  to  be  detected  and  brought  under  control. 

Most  important  of  all  and  described  previously  in  considerable  detail 
has  been  the  consultation  service.  This  service  is  ofifered  to  the  physi- 
cians of  Framingham  and  is  used  by  practically  all  of  them  on  a  free 
or  pay  basis  for  the  diagnosis  of  difficult  or  doubtful  cases  of  respiratory 
disease.  It  has  increased  reporting  by  approximately  four  and  one-half 
times  the  figure  for  the  preceding  decade.  It  has  increased  the  percentage 
of  early  cases  discovered  from  54  to  74  per  cent.  It  has  increased  the 
ratio  of  active  cases  to  deaths.  It  has  increased  the  percentage  of  non- 
pulmonary  tuberculosis  detected.  It  has  increased  the  percentage  of 
cases  receiving  institutional  care,  and  it  has  tended  materially  to  elevate 
and  standardize  the  routine  medical  practice  as  regards  tuberculosis  in 
the  community,  by  bringing  the  physician  in  contact  with  the  "  in- 
struments of  precision  "  in  diagnosis,  classification,  and  treatment  of  the 
disease. 

*  These  examinations,  plus  the  work  among  infants,  and  in  schools  and  factories, 
bring  the  total  examined,  out  of  a  population  of  17,000,  to  approximately  13,000. 
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4.  WHAT  IS  THE  NUMBER  OF  BEDS  NECESSARY  FOR  THE 

TREATMENT  OF  THIS  DISEASE? 

In  Massachusetts  the  recognized  legal  ratio  of  beds  that  should  be 
provided  in  proportion  to  annual  deaths  in  the  community  from  tuber- 
culosis is  I  to  4.  In  New  York  state  this  ratio  is  generally  accepted  as 
one  bed  to  each  death.  The  experience  in  Framingham  would  indicate 
that  for  a  time  at  least  following  the  inception  of  an  active  program  for 
the  detection  of  the  disease  the  immediate  need  will  be  more  nearly  two 
beds  for  every  death.  This  included  bed  provision  for  early  as  well  as  ad- 
vanced cases,  where  the  former  type  can  with  advantage  be  persuaded  to 
take  institutional  treatment,  even  though  of  brief,  temporary  character. 
If  the  need  is  restricted  to  advanced  cases  urgently  requiring  hospitali- 
zation, the  minimum  requirement  of  the  Demonstration  has  been  some- 
thing over  a  bed  for  every  death.  Following  the  first  intensive  stages 
of  disease  discovery,  however,  this  demand  tends  to  experience  a  reduction 
so  that  at  the  present  time  the  Demonstration  is  operating  on  a  basis  of 
approximately  one  bed  for  every  death.  Consequently,  it  would  seem 
that  the  Framingham  experience  would  support  and  justify  the  require- 
ments accepted  as  standard  in  New  York. 

5.  HOW    IMPORTANT    RELATIVELY    ARE    THE    SEVERAL 

ETIOLOGICAL  FACTORS  IN  DISEASE  CAUSATION? 

It  is  probably  safe  to  say  that  tuberculosis  and  practically  all  other  mor- 
bid conditions  are  the  result  of  one  or  more  of  three  main  factors :  en- 
vironmental influences,  such  as  housing,  economic  conditions,  general 
sanitation,  etc. ;  race  habits  such  as  nutritional  customs,  maternal  nursing ; 
and  finally  race  stock.  Up  to  the  present  time  it  has  been  generally  ac- 
cepted in  the  development  of  anti-tuberculosis  work,  that  the  chief  point  of 
attack  should  be  against  the  environmental  factors.  We  have  aimed  at  the 
correction  of  bad  milk  supplies,  of  dangerous  food  supplies,  of  unhygienic 
housing  conditions,  of  unsanitary  surroundings,  etc.  We  have  empha- 
sized also  the  hazards  of  bad  personal  hygiene,  the  dangers  of  human 
contact,  etc.  While  these  factors  are  undoubtedly  of  great  importance 
and  cannot  justifiably  be  minimized,  we  must,  it  would  seem,  on  the  basis 
of  experience  in  Framingham  and  elsewhere  give  full  recognition  to  the 
fact  that  race  habits  and  particularly  race  stock,  play  a  vital  part  in  deter- 
mining the  relative  incidence  of  tuberculosis  in  any  group  or  community. 

For  instance  in  Framingham,  out  of  the  several  thousand  people  ex- 
amined in  the  medical  examination  campaigns,  the  incidence  of  tuber- 
culosis, active  and  arrested,  was  2.15  per  cent.  A  very  substantial  propor- 
tion of  these  examinees  were  of  Irish  or  Irish-American  extraction,  and 
in  this  group  the  incidence  of  disease  as  determined  by  actual  examina- 
tion was  5.40  per  cent.,  as  compared  with  an  average  for  the  entire  commu- 
nity of  2.15  per  cent.  On  the  other  hand  the  chief  foreign  born  element 
in  Framingham  is  Italian,  and  for  this  group,  a  substantial  number  of 
which  were  examined,  the  rate  of  incidence  of  tuberculosis  was  .48.     In 


386  POSSIBLE    MODIFICATIONS   IN    TUBERCULOSIS    PROGRAMS 

other  words,  the  Irish  race  stock  Hving  under  even  superior  economic 
and  hygienic  conditions  as  compared  with  the  ItaHans,  manifested  ap- 
proximately ten  times  as  much  tuberculosis.  This  experience  of  course 
is  borne  out  by  investigations  in  New  York  State,  Pennsylvania,  Connecti- 
cut and  elsewhere,  and  should  at  least  emphasize  the  necessity  for  recog- 
nizing this  important  race  factor  in  the  development  of  practical  pro- 
grams for  special  communities.  A  program  which  may  be  effective  in 
one  community  may  fall  down  in  another,  not  perhaps  because  the 
environmental  factors  differ,  but  because  of  variations  in  the  race  stock 
composition  of  the  communities,  in  the  feeding  habits  of  the  people,  etc. 

6.  WHAT    CONSTITUTES    A    RATIONAL    AND    EFFECTIVE 
EDUCATIONAL  PROGRAM? 

Any  consistent  educational  program  must  presumably  take  into  account 
the  fact  that  there  is  a  wide  difference  between  tuberculous  infection  and 
tuberculous  disease.  Measures  which  are  effective  against  infection 
will  not  necessarily  retard  the  development  of  tuberculous  disease.  While 
we  may  know  a  great  deal  theoretically  about  the  sources  of  infection,  it 
may  be  that  the  field  of  actual  disease  prevention  offers  greater  oppor- 
tunities  for  practical   accomplishments. 

Out  of  every  hundred  typical  people  in  a  community,  from  70  to  80 
per  cent,  supposedly  will  manifest  evidence  of  tuberculous  infection. 
This  infection  is  acquired  by  means  of  direct  human  contact,  through 
infected  cows'  milk,  through  sputum,  through  contaminated  common 
utensils,  etc.  An  educational  campaign  against  tuberculous  infection 
should  be  based  on  the  suppression  of  these  factors. 

Out  of  this  same  hundred  people  approximately  2  per  cent,  will  at 
any  one  time  show  evidence  of  active  or  arrested  tuberculous  disease. 
This  disease  is  a  result  of  inadequate  resistance  based  on  bad  race  stock 
or  resulting  from  excessive  stress  or  strain  of  one  kind  or  another.  If 
we  feel  that  disease  rather  than  infection  is  the  thing  that  can  most  effect- 
ively be  fought  at  the  present  time,  we  must  shape  our  attack  against  such 
factors  as  over-work,  industrial  fatigue,  and  for  the  development  of  health 
creative  personal  hygiene,  etc. 

Finally  out  of  this  same  hundred  people,  approximately  10  are  going 
to  die  of  tuberculosis.  If  we  are  unsuccessful  in  heading  off  the  80 
per  cent,  of  tuberculous  infection  and  the  2  per  cent,  of  tuberculous  dis- 
ease, is  there  anything  we  can  do  along  educational  lines  to  lessen  the 
ultimate  tuberculosis  mortality?  The  stimulation  of  institutional  care, 
adequate  follow-up  of  arrested  cases,  effective  measures  for  economic, 
industrial  and  social  adjustment  in  order  to  prevent  recrudescence  of  the 
disease  —  such  measures  ought  to  postpone  and  perhaps  actually  prevent 
fatalities  from  this  disease. 

In  any  case  a  consistent  and  reasonably  complete  educational  program 
will  include  certain  measures  aimed  against  infection  against  disease,  and 
certain  measures  aimed  to  decrease  mortality. 

As  was  pointed  out  previously,  the  chief  accomplishments  in  Framing- 
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ham  thus  far  have  been  in  the  direction  of  the  discovery  of  tuberculosis. 
The  community  is  organizing  itself  to  carry  out  a  treatment  program  and 
to  establish  a  permanent  health  organization.  The  community  itself  has 
increased  its  health  expenditures  from  39  cents  per  capita  at  the  be- 
ginning of  the  Demonstration  to  approximately  $2.00  per  capita  at  the 
present  time,  from  public  and  private  sources  combined.*  The  amount 
of  disease  under  observation  and  treatment  has  of  course  been  increased. 
On  the  other  hand  we  must  look  eventually,  as  the  final  criterion  of 
success  in  the  Demonstration,  to  the  mortality  records.  It  is  at  the 
present  time  too  early,  in  the  opinion  of  the  Appraisal  Committee  and 
others,  to  reach  even  a  tentative  conclusion  from  this  point  of  view.  We 
may,  however,  say  that  the  tuberculosis  mortality  rate  per  hundred 
thousand,  making  corrections  for  errors  in  death  certification  and  in 
residence,  has  experienced  a  decline  from  12 1.5  per  hundred  thousand 
for  the  preceding  decade,  to  84.7  per  hundred  thousand  for  the  three  years 
of  the  Demonstration  (1917-1919)  — an  improvement  of  36.8  per  hundred 
thousand.  A  more  substantial  reduction  maintained  over  a  longer  period 
of  years  must  be  obtained  if  the  Demonstration  is  to  accompHsh  the  one 
big  result  which  must  be  secured  if  the  utility  of  the  measures  adopted  is 
to  be  substantiated. 

It  is  evident  from  the  Framingham  experience  that  any  attack  upon 
the  tuberculosis  problem  must  be  community-wide.  It  is  necessary  to 
enlist  all  possible  social  forces  in  the  community.  It  is  necessary  to 
reach  the  individual  himself  and  to  create  in  him  a  *'  will  to  be  healthy." 
It  is  necessary  to  visualize  health  as  essential  to  a  permanent  and  sub- 
stantial  foundation   for  broader  community  life. 


DISCUSSION    ON    PAPER    BY    DR.    ARMSTRONG 

Dr.  B.  S.  Pollak,  Secaucus,  N.  J.:  Dr.  Armstrong  said  that  in  the 
examination  of  the  school  children  of  Framingham  they  found  sixteen 
children,  I  believe,  suffering  with  tuberculosis,  attending  school.  Does 
Dr.  Armstrong  mean  that  they  had  glandular  disease  or  does  he  mean 
that  they  had  tuberculous  disease  of  the  lungs?  If  the  latter  were  true, 
it  would  seem  to  me  that  the  percentage  of  cases  of  tuberculosis  of  the 
lungs  was  rather  large.  I  would  like  to  know  about  this,  as  I  believe 
that  the  solving  of  the  tuberculosis  problem  will  eventually  be  settled 
by  segregating  children  who  are  infected. 

George  Nelbach,  New  York :  Dr.  Armstrong  stated  that  the  expendi- 
ture for  health  in  Framingham  rose  from  the  first  year  of  the  experi- 
ment from  thirty-nine  cents  per  capita  to  over  two  dollars  per  capita 
from  both  public  and  private  sources.  Was  that  purely  local  funds? 
Also,  Doctor,  what  proportion  of  this  expenditure  was  public  money  and 
what  private  money? 

*  About  half  of  this  amount,  or  $1.00  per  capita  per  year,  is  contributed  by  the 
town  out  of  public  funds. 
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The  Chairman:  If  there  are  no  further  questions,  I  will  ask  Dr. 
Armstrong  to  reply. 

Dr.  Armstrong:  In  reply  to  Dr.  Pollak's  question  in  reference  to 
examination  of  school  children,  the  eleven  cases  discovered  by  the  school 
physician  v^^ere  all  cases  of  pulmonary  tuberculosis  classified  as  either 
active  or  arrested   disease. 

In  reply  to  Mr.  Nelbach's  question,  I  may  say  that  the  two  dollars  per 
capita  per  year  which  is  now  being  spent  for  health  in  Framingham 
is  just  about  equally  divided  from  public  and  private  funds.  In  other 
words,  there  is  about  one  dollar  from  public  appropriations  for  health 
and  about  one  dollar  is  being  spent  by  private  organizations,  social  and 
industrial  in  character,  for  health  and  educational  work  along  tuberculosis 
lines.  This  two  dollars  is  being  spent  entirely  by  the  communities  from 
public  or  private  funds  and  does  not  include  expenditures  for  research 
or  other  activities  in  the  Demonstration. 


SOME     FINDINGS     IN     REGARD     TO     THE 
ECONOMIC  COSTS  OF  TUBERCULOSIS 

By  Jessamine  S.  Whitney 

New  York 

INTRODUCTION 

The  present  paper  is  the  result  of  two  studies  made  to  shed  additional 
Hght  on  the  question  of  the  economic  cost  of  tuberculosis.  This  is  a  phase 
of  the  campaign  that  fixes  the  attention  of  a  hard-headed  public,  and  it 
is  one  which  we  as  tuberculosis  workers  must  emphasize  more  and  more 
if  we  are  to  carry  on  successfully  an  increasing  and  more  effective  anti- 
tuberculosis fight. 

The  two  methods  of  study  are  entirely  distinct,  and  approach  the 
subject  from  different  angles.  The  results  are  merely  set  down  together 
in  the  same  paper  as  supplementing  each  other. 

FIRST  STUDY 

The  first  method  was  to  make  two  life  tables  —  one  taking  into  ac- 
count all  deaths,  and  the  other  ignoring  the  deaths  from  tuberculosis  but 
including  the  deaths  from  all  other  causes.  This  latter  table  represents 
the  vital  conditions  which  would  exist  in  an  ideal  community  in  which 
there  were  no  deaths  from  tuberculosis.  The  difference  in  these  two 
tables  shows  how  many  years  of  life  are  lost  to  every  individual  in  the 
community  because  of  the  presence  of  tuberculosis. 

This  is  not  a  new  idea.  At  the  International  Congress  on  Tuberculosis 
held  in  Washington  in  1908  Professor  Glover  of  the  University  of 
Michigan  presented  similar  tables,  based  on  the  male  population  and  deaths 
according  to  the  census  returns  of  1900.  My  figures  are  based  on  the 
population  of  the  states  of  the  Registration  Area  in  1910  and  the  deaths 
reported  in  those  states  for  the  same  year.  This  Area  comprises  21  states, 
and  a  little  over  half  the  population  of  the  entire  country'.  I  included  the 
total  population,  both  male  and  female,  in  the  single  table,  with  the  ob- 
ject of  arriving  at  figures  that  would  show  what  a  death  from  tuber- 
culosis, whether  of  white  or  colored,  male  or  female,  old  or  young,  costs 
the  country. 

The  tables  were  not  carried  below  age  17  because  of  the  great  amount 
of  time  required  to  make  the  necessary  computations,  and  because  the 
data  at  the  younger  ages  are  not  very  reliable.  Professor  Glover  began 
his  table  at  age  20. 

The  first  table,  then,  shows  the  number  of  future  years  which  an  in- 
dividual may  expect  to  live  at  any  age  from  17  on,  under  present  con- 
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ditions  of  mortality.  The  second  table  shows  the  number  of  future  years 
which  an  individual  might  expect  to  live  in  a  Utopian  community  where 
there  are  no  deaths  from  tuberculosis.  This  improvement  in  survival  is 
due  solely  to  the  elimination  of  cases  of  tuberculosis  with  fatal  termina- 
tion. 

The  uses  to  which  these  life  tables  may  be  put  are  manifold.  I  shall 
mention  a  few.  I  would  call  your  attention  first  to  a  fact  which  has 
been  somewhat  overlooked  in  discussions  of  tuberculosis.  It  was  pointed 
out  by  Glover  from  his  1900  life  tables  and  bears  repetition.  Advanced 
age  is  no  protection  against  tuberculosis.  The  danger  of  exposure  to  it  at 
age  60  is  greater  than  at  age  20.  Because  the  ratio  of  deaths  from 
tuberculosis  to  deaths  from  all  causes  decreases  at  the  higher  ages,  the  in- 
ference has  been  that  tuberculosis  was  not  so  prevalent  after  age  40  or 
45.  According  to  our  tables,  in  a  population  of  1,000,000  aged  20,  1600 
deaths  would  occur  within  the  year  from  tuberculosis,  while  in  a  popula- 
tion of  1,000,000  aged  60  there  would  be  1840  deaths  from  the  same 
cause.  In  other  words,  the  death  rates  at  each  age  are  the  significant 
figures  and  not  the  proportion  of  tuberculosis  deaths  to  deaths  from  all 
causes. 

The  direct  measure  of  the  loss  due  to  tuberculosis  in  a  community  is 
found  in  the  number  of  years  taken  out  of  the  lifetime  of  that  com- 
munity. This  is  what  these  life  tables  tell.  Two  and  one-half  years 
could  be  added  to  the  lifetime  of  every  individual  who  attains  age  17 
if  there  were  no  fatal  cases  of  tuberculosis. 

As  comparison  with  the  draft  figures  seems  to  be  very  popular  just 
now,  I  have  taken  the  number  of  young  men,  aged  21  to  31,  registered 
under  the  selective  service  act,  and  have  computed  the  total  number  of 
years  that  would  be  added  to  their  lives  if  we  could  in  a  moment  wipe 
out  the  mortality  from  tuberculosis.  The  years  of  lifetime  thus  added 
would  total  more  than  nineteen  million ! 

What  this  would  mean  to  the  nation  is  made  more  intelligible  by  fix- 
ing a  money  value  on  this  loss.  If  each  individual  in  this  group  could 
add  the  net  sum  of  $100  to  the  wealth  of  the  community  each  year,  the 
money  loss  on  this  draft  age  group  of  young  men  would  be  nearly  $2,000,- 
000,000.  This  is  not,  of  course,  an  annual  loss,  but  a  prospective  loss 
to  the  nation  during  the  future  lifetime  of  this  group  of  young  men. 
This  loss  to  the  total  population  on  the  same  basis  would  amount  to  over 
$7,000,000,000,  assuming  that  this  earning  ability  begins  at  age  20. 

There  is  a  gradual  decrease  in  the  number  of  years  added  to  an  in- 
dividual's lifetime  with  an  increase  in  age.  For  example:  while  a  person 
at  17  would  live  two  and  one-half  years  longer  if  there  were  no  tuber- 
culosis, a  person  aged  25  would  have  his  lifetime  increased  only  two 
years,  and  a  person  at  the  age  of  40  would  have  one  year  more  to  live  than 
under  present  conditions. 

A  similar  set  of  tables  has  been  made  by  Dr.  Louis  I.  Dublin.  Statistician 
of  the  Metropolitan  Life  Insurance  Company.  He  has  made  separate 
tables  by  sex  and  color,  with  tuberculosis  present,  and  with  tuberculosis 
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not  present.  These  tables  are  based  on  the  experience  of  the  Metro- 
politan Life  Insurance  Company  for  the  years  191 1  to  1916.  His  findings 
show  a  slightly  greater  increase  in  expectation  of  life  than  the  tables 
which  I  made.  This  is  undoubtedly  due  to  the  fact  that  the  popula- 
tion, viz.,  the  industrial  policy-holders,  are  fewer  at  the  younger  and 
older  ages,  and  relatively  greater  during  the  years  when  there  is  the 
greatest  number  of  deaths  from  tuberculosis.  Dr.  Dublin's  figures  show 
the  loss  in  years  of  lifetime  because  of  tuberculosis  in  the  community 
to  be  2.6  for  a  white  female,  and  3.5  years  for  a  white  male.  For 
the  colored  the  loss  is  5  years  for  both  male  and  female.  Dr.  Dublin 
comments  as  follows  on  the  findings  of  his  life  tables : 

"  Since  every  added  year  at  these  productive  ages  has  great  economic  value,  it 
can  be  seen  that  large  expenditures  by  communities  for  the  study  and  prevention 
of  tuberculosis  are  justifiable  as  a  plain  business  proposition.  But  the  social  conse- 
quences of  life  extension,  the  savings  from  decreased  sickness  and  disability,  the 
lessened  disruption  and  impairment  of  family  life,  will  be  even  more  significant." 

A  comparison  of  Professor  Glover's  figures  for  1900  with  those  of  the 
present  table  show  a  slightly  but  consistently  smaller  loss  in  years  at 
each  age  of  life  in  the  present  table.  Whether  the  anti-tuberculosis  cam- 
paign is  responsible  for  this  slight  improvement  I  do  not  know.  Per- 
haps the  difiference  between  Professor  Glover's  figures  and  mine  has 
no  significance  whatever.  The  Metropolitan  Life  Insurance  Company, 
however,  states  very  frankly  that  their  welfare  work  has  been  a  profitable 
investment  and  has  had  a  decided  efifect  upon  mortality  from  diseases 
which  can  be  affected  by  nursing  service  and  by  an  educational  cam- 
paign. The  death-rate  from  tuberculosis  of  the  lungs  among  their  policy- 
holders was  reduced  one-third  between  191 1  and  1919  and  the  general 
death  rate  has  been  reduced  over  2  per  1000  in  seven  years.  This  means 
a  saving  of  27,000  lives  in  one  year.  If  even  one-half  has  been  due  to  wel- 
fare work  the  saving  in  money  to  the  Company  has  been  $2,500,000  in 
the  single  year. 

We  may  conclude  then,  from  the  results  of  the  life  tables  that  the  eradi- 
cation of  tuberculosis  carries  with  it  a  saving  to  the  average  human 
life  of  from  two  and  one-half  to  three  and  one-half  years,  with  a  cor- 
responding increase  in  the  wealth  of  the  country  amounting  to  billions  of 
dollars.     "  A  gain  so  great  is  well  worth  the  venture." 

SECOND  STUDY 

The  second  study  is  an  effort  to  find  out  by  means  of  specific  cases 
just  what  tuberculosis  costs  in  individual  and  community  loss.  The  rec- 
ords of  the  Tuberculosis  Division  of  the  Association  for  Improving  the 
Condition  of  the  Poor  of  New  York  City  were  kindly  placed  at  our  dis- 
posal, and  the  summary  here  presented  is  the  result  of  a  very  intensive 
study  of  250  cases. 

The  following  facts  are  briefly  given  to  show  the  character  of  the  group 
studied,  that  it  is   fairly  representative  of  the   families  and  individuals 


392  ECONOMIC    COSTS   OF   TUBERCULOSIS 

usually  cared  for  by  such  agencies.  Three-fourths  of  the  patients  were 
men  and  one-fourth  were  women.  The  total  group  studied,  including 
the  other  members  of  the  families,  comprised  1362  individuals,  averaging 
five  and  one-half  persons  to  a  family.  Practically  all  of  the  men  were 
married,  and  of  the  women  more  than  half  were  widowed,  nearly  one- 
third  of  the  widows  having  had  husbands  who  died  of  tuberculosis  prior 
to  their  application  for  assistance  to  this  Association. 

About  one-fifth  of  the  patients  were  born  in  the  United  States,  one- 
third  in  Italy,  nearly  one-fifth  in  Ireland,  and  the  remainder  were  scat- 
tered among  various  countries, —  notably  Austria,  and  Poland,  while 
there  were  a  few  from  Bohemia,  Canada,  England,  etc. 

Only  18  per  cent,  of  these  families  had  adequate  housing,  i.  e.,  if  we 
take  as  a  standard  one  room  or  more  per  person.  Nearly  one-third  of 
them  lived  under  very  crowded  conditions  where  there  were  two  or  more 
persons  per  room.  The  largest  age-group  was  from  30  to  39,  com- 
prising 40  per  cent,  of  the  cases  studied.  There  were  fifteen  patients 
over  50  years  old. 

Seventy-five  patients  died  while  the  case  was  under  supervision,  and 
175  patients  were  alive  at  the  time  of  making  the  study.  The  length  of 
duration  of  the  disease  for  the  group  which  had  died  was  three  years  and 
one-half  month.  The  duration  up  to  the  time  of  record  for  those  who 
were  still  living  had  been  three  years-  and  four  months. 

There  were  over  iioo  other  members  besides  what  we  may  call  the 
"  original  "  250  patients  in  the  families  studied  and  over  20  per  cent, 
of  them  were  either  positive  or  suspected  cases  of  tuberculosis,  about 
evenly  divided  between  the  two  classes. 

In  evaluating  the  average  cost  of  a  case  of  tuberculosis  the  entire 
care  given  not  only  to  the  patient,  but  the  preventive  work  with  other 
members  of  the  family  has  been  included  in  the  total  cost  so  that  the 
average  figure  arrived  at  is  not  only  an  average  per  case  but  an  average 
per  family. 

Each  item  of  care  which  was  a  matter  of  record  was  translated  into 
money  as  nearly  as  that  could  be  determined.  Per  capita  costs  in  various 
institutions  were  easily  available,  also  the  unit  cost  of  nurse's  visits  and 
clinic  care.  Material  reHef  was  usually  already  expressed  in  terms  of 
money. 

The  amount  of  time  lost  because  of  disability  due  to  tuberculosis  and 
the  average  wages  at  the  time  of  quitting  work  were  also  ascertained. 

The  cost  is  thus  divided  into  two  parts,  viz. :  first,  the  direct  community 
cost  or  the  part  played  by  the  Association  in  giving  treatment  and  care, 
and  second,  the  direct  loss  to  the  individual  in  wages  during  the  period 
of  disability. 

The  total  average  cost  per  family  was  $2017  of  which  $836  was  in  lost 
wages  and  $1181  in  reHef  and  care  given  by  the  Association.  This 
covered  an  average  period  of  two  years  four  and  one-half  months,  mak- 
ing the  cost  per  year  per  patient  something  over  $850. 

You  might   be  interested  in  knowing  how   this  cost  was  divided : 
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Loss  in  wages  41  per  cent. 

Material  relief    23  per  cent. 

Institutional  Care 

Patient    10  per  cent. 

Other  members  of  family 15  per  cent. 

Home   Hospital    8  per  cent. 

Nurse's  Calls  (including  dietitian  and  visiting  cleaner)  2  per  cent. 

Clinic  and  other  treatment   i  per  cent. 

Total    100  per  cent. 

These  figures  are  decidedly  minimum  figures.  The  overhead  costs  of 
the  Association,  salaries,  rent,  postage,  etc..  have  been  disregarded. 
Only  actual  items  of  care  touching  the  families  themselves  have  been 
included. 

I  offer  these  findings  to  you  without  any  comment.  I  hope  only  that 
they  will  arouse  enough  wholesome  curiosity  in  your  minds  so  that  you 
may  wish  to  do  a  similar  piece  of  work  in  your  own  communities,  and 


TABLE  I 

Comparative  table,  showing  at  ages  17  to  75  the  complete  expectation  of  life 
when  tuberculosis  is  not  present,  when  present,  and  the  loss  in  years  due  to  the 
presence  of  tuberculosis.* 


Complete  ex 

pcctation  of 

Complete  expectation  of 

Age 

life  when  tuberculosis  is 

Loss  in 
years 

Age 

life  when  tuberculosis  is 

Loss  in 

yeoTS 

Not  present 

Present 

Notprcsoit 

Present 

17 

49.19 

46.69 

2.50 

46 

25-17 

24.47 

.70 

18 

48.31 

45-85 

2.46 

47 

24.41 

23-74 

•67 

19 

47-44 

45-03 

2.41 

48 

2364 

23.02 

.62 

20 

46.57 

44-22 

2.35 

49 

22.89 

22.30 

•59 

21 

4571 

43-42 

2.29 

50 

22.14 

21.59 

•55 

22 

44-85 

42.63 

2.22 

51 

21.40 

20.88 

•52 

23 

44.00 

41-85 

2.15 

S2 

20.66 

20.17 

■49 

24 

43-15 

41.08 

2.07 

53 

19-94 

19.48 

•46 

25 

42.30 

40.31 

1.99 

54 

19.22 

18.79 

•43 

26 

41.46 

39-54 

1.92 

55 

18.  S2 

18.11 

•41 

27 

40.61 

38.76 

1.85 

56 

17-83 

17-45 

.38 

28 

39-77 

38.00 

1.77 

S7 

17-15 

16.79 

•36 

29 

38.93 

37.23 

1.70 

58 

16.48 

16.15 

•33 

30 

38-09 

36.46 

1.63 

59 

15-82 

15.51 

■31 

31 

37-25 

35-69 

1-56 

60 

15-17 

14.89 

.28 

32 

36.41 

34-93 

1.48 

61 

14.54 

14.28 

.26 

Z2, 

35-58 

34-17 

1.41 

62 

13-92 

13-67 

•25 

34 

34-76 

33-41 

1-35 

63 

13-31 

13.08 

-23 

3.S 

33-93 

32.65 

1.28 

64 

12.71 

12.51 

.20 

2(> 

2>2,--^2 

31.90 

1.22 

65 

12.14 

11.94 

.20 

^l 

32.30 

31-15 

I.I5 

66 

11-57 

11.40 

•  17 

38 

31-50 

30.40 

1. 10 

67 

W.Oj 

10.86 

.16 

39 

30.69 

29-65 

1.04 

68 

io.4g 

10.34 

•  15 

40 

29.89 

28.90 

•99 

69 

9-97 

9-84 

•  13 

41 

29.09 

28.16 

•93 

70 

9-47 

9-35 

.12 

42 

28.30 

27.41 

•89 

71 

8.99 

8.88 

.11 

43 

27-51 

26.67 

.84 

72 

8.52 

8.42 

.10 

44 

26.72 

25-94 

•78 

73 

8.07 

7-98 

.09 

45 

25-95 

25.20 

-75 

74 

7-63 

7^55 

.08 

75 

7-21 

7.14 

.07 

Based  on  the  population  of  the  states  included  in  the  Registration  Area  in  1910. 
and  the  deaths  reported  in  those  states  for  the  same  year. 
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that  by  this  means  we  may  gradually  build  up  a  more  exact  knowledge 
of  the  vital  business  in  which  we  are  engaged. 

DISCUSSION  ON  PAPER  BY  MISS  WHITNEY 

H.  W.  Slocum,  Burlington,  Vt. :  Miss  Whitney  said  that  twenty  per 
cent,  of  the  children  were  either  positive  or  suspected  cases  of  tuber- 
culosis. I  wish  that  she  would  explain  a  little  more  in  detail  what  she 
meant  by  suspected  tuberculosis  cases.  Were  they  examined  by  visit- 
ing nurses  or  by  physicians? 

Arthur  J.  Strawson,  Indianapolis:  I  was  just  wondering  whether  this 
system  could  be  reduced  to  a  form  so  that  some  of  us  could  apply  it 
without  much  difficulty  to  our  own  community  in  figuring  out  our  program. 

Rev.  George  Eaves,  D.D.,  Birmingham,  Ala.:  There  is  one  point 
that  I  am  not  sure  that  I  have  accurately,  but  it  seems  to  me  to  imply 
some  confusion  with  what  I  have  learned  from  other  eminent  persons. 
That  is  the  phrase  quoted  from  investigation  made  by  some  other  worker, 
I  think,  in  this  same  field,  that  the  danger  of  "  exposure  to  tuberculosis  " 
is  greater  at  sixty  than  at  forty.  Doesn't  that  really  mean  that  the  danger 
of  "  breakdown  by  tuberculosis  "  is  greater  at  sixty  than  at  forty  ? 

The  Chairman:  Are  there  other  questions?  I  will  call  upon  Miss 
Whitney  to  reply,  please. 

Miss  Whitney:  The  first  question,  I  think,  Mr.  Slocum  asked  in  re- 
gard to  positive  and  suspected  cases.  We  took  exactly  the  medical  record 
as  shown  on  the  medical  sheet  of  the  association.  We  couldn't  go  back 
of  that.  Each  member  of  the  family  had  been  given  a  standing  on  the 
medical  sheet  and  some  of  them  were  positive  cases  and  others  suspected 
or  observed  cases,  and  we  simply  took  the  findings  of  the  association 
on  that.  We  assumed  that  their  findings  were  approximately  correct. 
The  positive  cases  had  all  been  established.  The  suspected  cases  were  like 
other  suspected  cases  under  observation. 

The  Chairman:  The  point  was,  were  those  findings  based  upon  a 
medical  examination  or  nurse's   examination? 

Miss  Whitney :  I  am  not  sure.  In  a  good  many  cases  they  were  based 
on  medical  records. 

Philip  P.  Jacobs,  New  York :  I  believe  in  all  cases  they  are  examined 
medically  before  they  are  classified. 

Miss  Whitney:     I  doubt  if  any  nurse  would  classify. 

The  second  question  was  in  regard  to  reducing  this  method  of  investi- 
gation to  a  system  which  could  be  applied  to  other  cities.  We  feel  that 
we  have  done  that.  We  have  a  card  schedule  on  which  we  take  off  the 
facts  in  regard  to  the  economic  costs  from  the  record. 

If  any  one  is  interested,  I  could  send  him  general  instructions  and  our 
method  of  doing  in  a  very  definite  way  so  that  if  any  one  wanted  to  make 
a  similar  study  I  could  start  him  off  and  tell  him  just  what  we  did  in 
every  case. 

Now,  Dr.  Eaves'  question  :  what  I  mean  by  the  "  danger  of  exposure  " 
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would  be  greater.  I  mean  that  the  death  rate  is  higher  at  the  age  of 
sixty  than  at  the  age  of  forty.  The  ratio  of  the  population  at  that  age 
to  the  number  of  deaths  at  that  age  is  greater  at  age  sixty  than  at  age 
forty. 


SOCIOLOGY  AND  PUBLIC  HEALTH 

By  H.  W.  Hill,  M.D. 

St.  Paul 

Public  health  deals  with  mankind  in  every  physical  relation ;  sociology 
deals  with  mankind  in  every  relation,  physical,  mental,  moral.  There- 
fore, public  health  is  part  of  sociology ;  but  also,  sociology  is  part  of  public 
health.  As  matter  and  mind  are  inter-related,  inter-dependent  and  some- 
times hardly  distinguishable  so  are  sociology  and  public  health ;  the  one 
deals  chiefly  with  mind,  but  also  incidentally  with  matter ;  the  other  chiefly 
with  matter,  but  also  incidentally  with  mind. 

Public  health  has  two  great  fields,  the  abolition  of  disease  and  the  pro- 
motion of  health.  Sociology  also  has  quite  the  same  pair  of  problems, 
the  abolition  of  crime,  and  the  promotion  of  virtue,  in  its  classical  sense. 

Again  public  health  recognizes  certain  diseases  or  disabilities  as  due  to 
physical  environment  and  others  as  due  to  biological  association.  So  also 
sociology  classifies  some  crimes  as  due  to  physical  causes  others  to  biologi- 
cal contacts.  We  have  in  both  sociology  and  in  public  health  a  hygiene 
which  relates  to  the  conduct  and  operation  of  the  individual  as  a  unit ; 
a  sanitation,  which  relates  to  his  physical  and  his  sociological  surroundings 
and  a  broad  field  of  inter-relations  of  individuals  and  their  surroundings 
with  other  individuals  and  their  surroundings.  It  is  in  this  field  that 
sociology  and  public  health  come  together,  as  do  the  two  sides  of  the  same 
shield  or  as  do  mind  and  matter. 

Since  both  sociology  and  public  health  deal  with  life,  both  are  funda- 
mentally merely  applied  branches  of  biology.  Neither  sociology  nor 
public  health  can  ever  go  very  far  without  a  sound  biological  basis  and 
it  is  for  this  reason  that  sociologists  as  well  as  public  health  workers  abso- 
lutely require  training  in  the  fundamentals  of  biology  to  properly  under- 
stand their  work. 

Crime  is,  in  sociology,  the  analogue  of  disease  in  public  health,  and  it 
is  interesting  to  realize  that  certain  crimes  are  identical  in  principle  with 
the  infectious  diseases.  The  commonest  episodes  of  life  consist  in  attacks 
by  one  living  thing  upon  another  and  such  attacks  directly  or  indirectly 
originate  with  one  of  the  three  fundamental  main-springs  of  all  living 
action,  the  requirements  for  food,  for  protection,  for  propagation.  Be- 
cause we  give  to  these  attacks  many  dififerent  names,  according  to  the  in- 
dividuals involved,  the  motive,  or  the  result,  they  seem  very  dififerent 
things.  Thus  if  a  man  attacks  a  man  in  search  of  food  we  call  it  crime; 
if  a  tiger  attacks  a  man  in  search  of  food  we  call  it  a  misfortune;  if  a 
cootie  attacks  a  man  in  search  of  food  we  call  it  a  joke;  if  a  diphtheria 
germ  attacks  a  man  in  search  of  food  we  call  it  a  disease.     From  our 
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human,  purely  egotistical,  standpoint,  attacks  made  by  us  on  any  other 
species  in  search  of  food  most  of  us  accept  as  honorable  even  commend- 
able. But  of  course,  any  attacks  made  by  other  species  on  us  we  look 
upon  as  evil  of  the  deepest.  The  difficulties  sometimes  found  in  adjusting 
social  and  public  health  work,  in  delimiting  their  spher'es,  in  recognizing 
their  inter-relations,  are  greatly  aided  by  this  understanding  of  their 
fundamental  identity. 


THE     INDUSTRIAL     COLONY     IN     THE 
CAMPAIGN       AGAINST 
TUBERCULOSIS 

By  Alexius  M.  Forster,  M.D. 

Colorado  Springs 

After  a  long  period  of  silence  in  regard  to  the  question  of  the  after 
care  of  the  consumptive,  I  am  again  led  to  bring  the  matter  up  for  dis- 
cussion for  two  reasons, —  first,  because  the  failure  lo  develop  this  part 
of  our  work  is  markedly  the  weakest  link  in  the  chain  we  have  forged 
for  the  care  and  treatment  of  manifest  tuberculosis ;  second,  because  the 
experience  gathered  by  social  workers  in  this  and  other  countries  during 
the  war  has  developed  certain  points  which  are  of  great  importance 
in  considering  the  question. 

At  the  sixth  annual  meeting  of  this  Association,  I  presented  a  paper 
advocating  the  establishment  of  farm  colonies  in  conjunction  with  sana- 
toria and  hospitals  for  the  tuberculous,  and  also  the  establishment  of  self- 
contained  communities  in  the  West  for  the  graduates  of  these  colonies. 
As  near  as  I  can  gather  from  the  discussion  of  this  and  other  papers  on 
the  same  subject,  the  following  objections  were  ofifered : 

1.  That  the  plan  is  visionary. 

2.  That  farm  work  is  drudgery ;  that  the  hours  are  long ;  the  pay  poor ; 
the  physical  strain  too  great;  the  exposure  to  heat  and  inclement  weather 
injurious;  that  the  isolation  and  lack  of  amusement  would  cause  any 
such  plan  to  fail. 

3.  That  experience  has  shown  that  the  consumptive  does  better  when 
returned  after  treatment  to  his  old  occupation,  provided  that  it  is  not 
manifestly  of  an  injurious  nature. 

4.  That  the  eight  hours  of  employment  matter  very  little  if  the  other 
sixteen  can  be  properly  arranged  and  that  the  housing  question  is  of 
more  importance  than  that  of  employment. 

5.  That  our  attention  should  be  directed  more  toward  the  prevention 
of  tuberculosis,   rather  than  toward   further  methods  of  treatment. 

The  first  objection  is  most  difficult  to  answer.  The  only  way  I  can 
hope  to  overcome  the  state  of  mind  which  calls  it  forth  is  to  call  atten- 
tion to  the  fact  that  wherever  it  has  been  tried  the  colony  idea  has  never 
failed  for  lack  of  good,  sound,  practical,  economic  results.  The  experi- 
ence of  a  few  institutions  for  the  treatment  of  tuberculosis,  notably 
Eudowood,  and  of  many  others  treating  other  conditions,  has  proved  that 
the  colony  lowers  the  cost  and  lengthens  the  term  of  treatment,  and  im- 
proves the  morale  of  the  patients. 
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In  the  further  elaboration  of  the  work,  the  formation  of  industrial  and 
agricultural  communities,  there  are  also  ample  illustrations  of  success. 
The  old  plantation  community  in  the  South  was  self-contained  and  the 
Negroes  were  taught  all  the  trades  and  crafts  as  well  as  agriculture. 
The  Morman  settlement  of  Utah  is  another  example  among  many.  But 
perhaps  the  best  example  is  that  offered  by  Dr.  Brown,  viz.,  Saranac 
Lake.  Communities  like  Saranac  and  Colorado  Springs  owe  their  life 
largely  to  tuberculosis  and  their  business  and  industry  are  carried  on  to 
a  very  large  extent  by  the  tuberculous. 

It  would  really  be  flattering  if  the  advocates  of  the  colony  idea  could 
consider  themselves  in  the  class  of  those  who  have  been  sufficiently 
visionary  to  start  a  new  movement,  but  we  are  simply  trying  to  bring 
about  the  adaptation  of  a  practical  weapon  already  proven  successful. 
The  second  objection  could  only  be  made  by  those  who  are  not  familiar 
with  much  of  farming  and  gardening  as  they  exist  to-day.  Machinery 
has  removed  the  drudgery,  agricultural  schools  have  injected  science,  the 
automobile  has  done  away  with  the  isolation,  and  while  the  hours  may  be 
long  the  variety  of  the  work  makes  it  less  tedious  than  that  of  the  factory 
or  the  shop.  The  most  valid  of  the  objections  under  this  head  is  the 
one  in  regard  to  exposure  to  heat.  Any  one  who  knows  tuberculosis 
knows  that  enervating  heat  is  injurious,  but  the  chance  taken  by  the  farmer 
and  gardener  during  summer  is  certainly  less  than  that  taken  by  the 
man  on  the  inside  job  during  the  long  interval  of  bad  air  during  the 
winter.     And  he,  too,  suffers  from  heat  in  summer. 

As  far  as  I  know,  no  one  has  ever  denied  that  it  is  best  to  return  a 
patient  to  his  old  occupation,  provided  that  occupation  is  a  favorable  one. 
If  the  man  has  a  trade  or  is  fitted  by  education  or  training  for  a  position 
which  commands  wages  sufficient  for  good  living  and  housing,  it  would 
be  foolish  to  attempt  to  do  otherwise  than  return  him  to  his  old  environ- 
ment with  proper  supervision  to  remove  the  causes  of  his  former  break- 
down. Such  cases  form  a  large  percentage  of  the  patients  in  our  sana- 
toria serving  the  highly  organized  industrial  centers.  But  how  about 
the  vast  number  of  those  who  belong  to  the  unskilled,  those  who  keep  just 
this  side  of  the  poverty  line  and  who  only  need  the  limitation  of  effective- 
ness caused  by  tuberculosis  to  throw  them  below  it.  The  war  has 
demonstrated  beyond  dispute  the  necessity  of  reeducation  and  recon- 
struction in  other  lines,  and  why  not  in  tuberculosis?  When  an  individual 
develops  tuberculosis,  in  the  vast  majority  of  cases  he  has  proved  his 
inability  to  compete  with  others  in  the  same  environment  and  his  recovery 
depends  on  modifying  his  environment,  whether  he  returns  to  his  old 
occupation  or  not.  Furthermore  tuberculosis  strikes  the  individual  as  a 
rule  not  only  before  he  is  too  strongly  rooted  in  his  environment  to 
prevent  change,  but  also  before  his  habits  of  hand  and  mind  are  too 
firmly  fixed  to  prevent  reeducation.  If  we  take  only  those  whose  occupa- 
tion all  admit  to  be  unfavorable  either  in  regard  to  working  condi- 
tions or  wages,  we  shall  have  a  number  vast  enough  to  justify  any  plan 
we  may  elaborate. 
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In  answering  the  third  objection  one  almost  covers  the  fourth  also.  We 
are  all  accustomed  to  warning  our  patients  that  they  must  care  for  the 
sixteen  hours  away  from  work  as  well  as  the  eight  spent  at  their  daily 
toil,  but  why  this  should  be  twisted  into  an  argument  against  reeduca- 
tion or  colonization  plans  T  do  not  know.  The  whole  object  of  a  man's 
work  is  to  provide  him  with  a  good  home  and  good  food.  It  is  unques- 
tionably true  that  housing  conditions  in  the  country  are  more  than  often 
just  as  bad  as  those  in  the  slums,  but  no  one  can  deny  that  the  problem 
of  correction  is  much  simpler. 

If  the  last  objection  applies  to  the  subject  at  hand  it  applies  to  every 
other  measure  we  have  elaborated  for  the  care  of  the  tuberculosis.  I 
think  we  all  realize  that  to  eliminate  tuberculosis  we  must  lift  civiliza- 
tion some  distance  above  its  present  level,  but  while  we  are  doing  it,  we 
shall  surely  do  no  harm  if  we  spend  a  little  energy  on  the  side  in  helping 
the  unfortunate  victims  of  our  present  social  organization. 

There  are  three  points  brought  out  by  our  war  experience  which  we  all 
realized  before  but  which  possibly  have  not  figured  with  sufficient  force 
in  our  calculations. 

1.  The  great  number  of  young  men  turned  down  by  the  Draft  Boards, 
or  discharged  by  the  Army  Tuberculosis  Boards  confirmed  very  posi- 
tively our  knowledge  that  tuberculosis  attacks  the  individual  just  at  the 
point  when  he  is  beginning  to  enter  actively  into  life. 

2.  When  we  investigate  the  economic  status  of  these  young  men,  we 
find  that,  except  for  those  coming  from  a  few  highly  organized  industrial 
communities,  they  are  not  as  yet  established  in  any  trade  or  calling  and 
that  the  problem  of  readjustment  of  environment  or  reeducation  is  not 
as  difficult  as  some  would  have  us  believe. 

3.  Just  as  we  have  difficulty  in  keeping  patients  in  civil  sanatoria,  so 
has  it  been  hard  to  keep  these  young  men  in  sanatoria  under  military  rule. 
They  crave  employment  to  some  degree,  but  much  more  they  want  home 
life  and  associations.  And  here  it  seems  to  me  we  have  one  of  the  main 
reasons  for  the  elaboration  of  the  colony  idea.  If  tuberculosis  is  a  family 
disease,  how  often  under  present  conditions  do  we  simply  make  a  tuber- 
culosis carrier?  Those  of  us  who  are  at  all  familiar  with  dispensary 
and  follow-up  work  know  that  wherever  we  discover  an  open  case  in  a 
family,  further  examination  will  show  other  members  more  or  less  ex- 
tensively infected.  To  say  that  our  present  method  of  dealing  with  the 
tuberculous  family  is  satisfactory  will  call  forth  denial  from  the  social 
worker  as  well  as  from  the  family.  The  kind  employer  and  the  charity 
organizations  do  often  work  out  the  problem,  but  to  say  the  least  their  re- 
sults are  often  economically  unsound. 

The  migratory  instinct  is  still  very  strong  in  man.  Before  the  war  we 
were  accustomed  to  absorb  a  million  immigrants  a  year.  Within  the 
country  there  are  constantly  moving  currents  and  cross  currents  of  im- 
migration. Italian  truck  gardeners  are  buying  up  the  abandoned  farms 
of  New  England.  Iowa  farmers  are  selling  their  farms  and  buying 
others  in  Pennsylvania  at  lower  prices.     Others  are  still  taking  up  home- 
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Steads  in  the  West.  Some  Dakota  farmers  are  buying  farms  in  Louisiana 
and  farming  winter  and  summer.  There  is  no  longer  organized  propa- 
ganda for  war  gardens,  but  many  a  vacant  lot  will  be  cultivated  this 
spring.  Urban  communities  are  growing  and  we  are  able  to  tell  pretty 
clearly  the  source  of  their  growth.  We  have  also  the  machinery  for  pick- 
ing out  those  unsuited  physically  and  mentally  for  urban  life.  Why 
is  it  not  logical  to  go  one  step  further  and  provide  the  means  for  re- 
turning these  cases  to  a  simpler  life,  with  less  competition,  healthier  sur- 
roundings and  the  chance  for  success?  Consequently  I  suggest  a  fair 
trial  of  the  farm  colony  in  conjunction  with  the  sanatorium  and  hospital 
for  the  following  reasons : 

1.  Because  it  is  of  economic  advantage  and  will  provide  a  better  food 
supply  at  a  lower  cost  for  the  existing  institutions,  and  furthermore  will 
lengthen  the  term  of  treatment  for  those  who  need  it. 

2.  Because  it  offers  the  best  solution  of  the  preventorium  question  and 
can  care  for  the  family  as  well  as  the  patient,  thus  relieving  the  charity 
organization  on  one  hand  and  the  natural  desire  of  the  patient  for  home 
life  on  the  other. 

3.  Because  the  farm  colony  offers  the  widest  and  best  opportunity  for 
the  misnamed  occupational  therapy,  or  better,  reconstruction.  In  it,  work 
may  be  found  to  suit  any  grade  of  capability,  mental  or  physical  and  it 
has  the  very  real  advantage  of  appealing  to  the  patient  as  something 
of  practical  use  and  value. 

Surely  the  time  has  come  when  this  Association  might  use  its  influence 
to  secure  sufficient  aid  for  the  Eudowood  Farm  Colony  to  extend  its  scope 
sufficiently  to  prove  its  capabilities.  In  a  study  prepared  for  the  Fed- 
eral Board  for  Vocational  Education,  and  published  in  June,  1919,  Dr. 
H.  A.  Pattison  has  covered  all  the  points  in  favor  of  the  industrial  and 
agricultural  community  for  arrested  cases  of  tuberculosis  and  their 
families.  Dr.  Pattison  has  not  only  quoted  all  the  literature  available, 
but  has  also  gone  into  detail  most  thoroughly  in  his  discussion  of  the 
subject.  I  cannot  praise  this  study  too  highly  and  my  purpose  in  dis- 
cussing the  question  to-day  is  only  to  call  attention  to  the  necessity  of 
utilizing  the  facts  and  plans  set  forth  by  Dr.  Pattison. 

I  recall  that  when  I  was  in  the  Army  there  was  criticism  of  the  Surgeon 
General's  Office  because  hundreds  of  young  men  were  being  returned 
to  their  homes  with  tuberculosis  without  any  notification  to  the  National 
Association  and  without  any  means  for  securing  treatment.  As  things 
have  turned  out,  the  majority  of  these  cases  are  now  being  cared  for  by 
the  United  States  PubHc  Health  Service  and  the  Federal  Board.  At  a 
recent  meeting  in  Colorado  Springs  of  workers  from  the  two  organiza- 
tions a  resolution  was  adopted  declaring  that  industrial  and  agricultural 
colonies  were  urgently  needed  in  the  carrying  out  of  their  work.  We  are 
always  proud  of  the  fact  that  the  National  Association  has  assumed 
the  leadership  in  developing  plans  for  the  care  and  prevention  of  tuber- 
culosis and  it  would  seem  most  wise  that  in  this  case  the  first  trial  should 
be  made  under  the  auspices  of  the  Association. 
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In  a  paper  to  which  I  have  already  referred,  I  urged  that  in  addition 
to  farm  colonies  connected  with  local  institutions  for  the  treatment  of  tuber- 
culosis, self-contained  communities  for  graduates  of  these  colonies  should 
be  established  in  the  West.  At  this  period  I  was  still  engaged  in  public 
work  in  the  East  and  so  no  selfish  interest  in  climatic  conditions  influenced 
my  judgment.  Like  all  of  us  who  have  to  deal  with  the  poor  in  large 
cities  I  was  constantly  asked  as  to  the  advisability  of  changing  climate. 
I  could  not  say  that  there  was  no  advantage  in  climatic  treatment ;  nine 
out  of  ten  of  the  real  authorities  believed  then  and  believe  now  that  the 
reverse  is  true.  Recently  there  has  been  a  tremendous  amount  of  time 
and  money  spent  both  in  the  West  and  in  the  East  in  preventing  the  poor 
consumptive  from  migrating  by  telling  him  that  there  is  absolutely  no 
value  in  climatic  treatment.  At  the  same  time  climatic  resorts  like  those 
at  Saranac,  Asheville  and  in  the  West  are  being  more  and  more  crowded 
by  those  who  have  the  money  to  leave  home.  I  do  not  recall  having 
much  trouble  with  even  the  poor  and  ignorant  when  I  appealed  to  their 
common  sense.  I  always  told  them  that  there  was  an  advantage  in 
climatic  treatment,  but  that  the  patient  must  have  all  the  other  essentials 
before  he  could  profit  by  this  advantage.  Further,  I  told  them  that  the 
change  to  the  local  sanatorium  for  the  poor  man  who  broke  down  on 
account  of  his  surroundings,  was  as  great  as  the  change  to  the  West 
was  for  the  well-to-do,  who  broke  down,  one  might  almost  say,  in  spite 
of  his  surroundings. 

The  points  I  wish  to  make  are  these : 

1.  That  industrial  and  agricultural  colonies  located  under  favorable 
climatic  conditions  in  the  West  would  hold  out  to  the  poor  man  the  same 
opportunity  which  is  now  only  in  the  grasp  of  the  well-to-do. 

2.  That  they  would  not  interfere  with  the  80  per  cent,  or  whatever  it 
may  happen  to  be  who  can  be  returned  safely  to  their  old  surroundings, 
but  that  they  will  present  the  solution  of  the  problem  for  the  20  per 
cent,  who  because  of  living  or  working  conditions  cannot  stand  up  under 
present  conditions. 

3.  That  the  experience  developed  by  the  war  has  proved  the  necessity 
for  reconstruction  in  a  very  large  number  of  cases  of  tuberculosis  and  that 
the  colony  plan  is  the  logical  one  for  handling  this  problem. 

4.  That  this  plan  should  be  initiated  by  the  National  Association,  be- 
cause under  its  auspices  the  best  and  most  conservative  authorities  could 
be  called  in  and  the  greatest  chance  for  success  would  be  procured. 

5.  That  the  West  is  the  logical  place  for  the  initiation  of  the  plan,  not 
only  on  account  of  the  climatic  conditions  but  also  because  of  the  facility 
of  securing  sufficient  land  at  a  reasonable  price.  Ex-secretary  Franklin 
K.  Lane  is  authority  for  the  statement  that  there  are  three  million  acres 
of  land  in  the  Colorado  Basin  capable  of  reclamation. 

Dr.  Trudeau  has  said  that  optimism  means  energy,  hardships  and 
achievements ;  pessimism,  apathy,  ease,  and  inaction.  While  we  are  wait- 
ing for  society  to  eradicate  tuberculosis  by  improving  working  and  living 
conditions,  or  for  the  laboratory  worker  to  find  the  cure,  surely  there  is 
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enough  optimism  in  us  to  lead  to  further  development  in  the  treatment 
of  the  cases  now  with  us. 

In  spite  of  all  we  hear  about  the  danger  of  outdoor  occupation  for  the 
consumptive.  Colonel  Bushnell  in  an  address  before  the  Thirteenth  Mid- 
Winter  meeting  of  the  American  Sanatorium  Association  called  attention 
to  the  fact  that  sanatorium  treatment  is  in  a  certain  measure  a  return  to 
the  primitive  habits  of  outdoor  life.  It  seems  almost  foolish  to  argue 
that  the  methods  which  are  employed  to  arrest  tuberculosis  cannot  be  used 
to  advantage  in  continuing  the  arrest. 

It  was  with  considerable  timidity  born  of  former  experiences,  that  I 
asked  for  the  opportunity  of  presenting  this  subject  again.  But  yester- 
day, as  I  listened  to  the  clear  and  eloquent  address  of  the  President  of 
the  Association,  my  feeling  changed.  When  such  an  authority  as  Dr. 
Vaughan  points  out  to  us  so  clearly  that  prevention  of  tuberculosis  de- 
pends to  a  great  extent  on  stemming  the  current  of  migration  from 
country  to  city,  we  know  that  the  measures  I  have  advocated  offer  at 
least  a  step  in  the  right  direction.  It  is  true  that  under  the  circumstances 
we  wait  until  the  evil  has  occurred  before  applying  the  corrective,  but 
that  is  only  too  true  of  many  others  of  our  remedies. 

For  some  time  past  civilized  communities  have  insisted  on  a  clean  water 
supply  and  this  measure  has  markedly  cut  down  disease.  Also  they 
have  insisted  on  a  cleaner  food  supply  and  by  this  have  still  further  cut 
down  morbidity.  Have  we  not  a  method  here  not  only  for  aiding  in  the 
treatment  of  tuberculosis,  but  also,  in  the  building  up  of  controlled  com- 
munities, an  opportunity  to  elaborate  means  for  furnishing  an  air  supply 
as  clean  and  pure  as  our  water  supplies  and  food  supplies?  It  may  thus 
very  well  be,  as  has  so  often  been  the  case,  that  in  seeking  to  help  the 
weak  we  shall  point  out  measures  to  protect  the  strong. 

DISCUSSION  ON  PAPER  BY  DR.  FORSTER 

Dr.  Martin  F.  Sloan,  Towson,  Md. :  I  want  to  take  this  opportunity 
to  pay  a  tribute  to  the  wisdom  and  foresight  of  Dr.  Forster  in  advocating 
the  establishment  of  farm  colonies  in  connection  with  sanatoria  in  the 
early  days  of  the  big  fight  against  tuberculosis  in  this  country.  Dr. 
Forster,  as  you  all  very  likely  know,  established  the  farm  colony  at  Eudo- 
wood  Sanatorium  just  outside  of  Baltimore.  That  was  in  1908.  It  was 
for  the  purpose  of  diverting  some  of  the  traffic  of  men  and  women  back 
to  the  country  —  men  and  women  who  had  tuberculosis  and  who  had  no 
business  living  in  the  city  where  they  scattered  the  germs  of  their  disease 
and  became  a  menace  to  public  health  and  where  they  could  not  be 
expected  to  compete  with  healthy  industrial  workers.  The  colony  was 
started  in  a  small  way.  Funds  were  limited  and  sentiment  had  to  be 
created  in  favor  of  such  a  department.  Since  it  has  been  in  working 
order  for  ten  years  and  more  we  could  not  get  along  without  it  at  our 
institution. 

In  the  ten  years  of  this  department  we  have  passed  two  hundred  people 
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through  it.  Residents  there  must  graduate  from  the  sanatorium  or  hos- 
pital department  before  being  accepted  for  the  colony  life  and  work. 
As  was  expected  some  of  them  broke  down  and  had  to  be  returned  to 
the  hospital  and  there  they  passed  their  last  days.  If  these  people  had 
been  sent  to  the  city,  when  originally  discharged  from  the  ho.spital  or 
sanatorium,  they  would  have  disseminated  their  disease  in  their  last 
days  and  would  have  given  us  a  new  crop  of  cases  to  take  care  of  later 
in  our  sanatorium.  Then,  we  had  others  who  stayed  at  the  colony  until 
they  felt  able  to  return  to  industrial  competition  in  the  city,  and  others 
who  felt  they  did  not  want  to  return  to  the  city  and  who  sought  farm 
positions  in  the  surrounding  country. 

We  have  not  attempted  to  teach  general  farming  or  to  train  patients 
to  be  general  farmers,  but  we  have  specialized  in  some  of  the  features  of 
farming,  for  instance,  trucking,  poultry-,  berry-,  bee-,  rabbit-,  guinea  pig 
and  white  rat-raising  and  the  other  specialties.  We  find  that  people  can 
work  at  these  specialties  with  benefit  to  themselves  and  with  ultimate 
profit  to  the  institution. 

Our  poultry  plant  to-day  consists  of  about  fifteen  hundred  fowls ;  at 
present  we  are  gathering  from  six  hundred  fifty  to  seven  hundred  eggs  a 
day ;  we  supply  our  institution  with  over  a  crate  of  eggs  a  day  and 
besides  put  away  surplus  eggs  for  winter.  Already  we  have  eight  thou- 
sand stored  for  the  coming  winter.  We  contemplate  storing  twenty 
thousand  before  the  laying  season  is  over.  The  poultry  plant  is  operated 
entirely  by  patients. 

Patients  do  not  do  the  milking,  though  they  help  to  tend  the  cows  and 
gather  in  the  feed.  We  produce  all  of  our  own  milk  and  most  of  our 
butter.  We  produce  all  of  our  vegetables.  We  have  enough  for  our  cur- 
rent need  and  a  surplus  to  can  in  the  open  air  canning  plant  which  is 
operated  by  patients.  In  the  past  two  years  we  couldn't  do  very  much  in 
this  line  because  as  soon  as  the  men  and  women  were  able  to  go  to  the 
canning  plant  they  went  home;  they  felt  if  they  could  do  that  heavy 
work,  they  could  go  back  to  the  industrial  plants  and  get  big  wages  for  it. 

In  the  well  organized  sanatorium,  to-day,  we  have,  first,  the  department 
for  early  cases  from  the  standpoint  of  activity  of  disease,  and,  second, 
the  department  for  the  real  sick  cases,  the  hospital  cases,  and  then  there 
must  be  the  department   for  reconstruction   or   restoration  of    function. 

The  farm  colony  supplies  this  need,  and  I  am  so  much  in  favor  of  an 
industrial  or  farm  colony  for  this  purpose  that  I  believe  the  institution 
without  such  a  unit  is  incomplete. 

Dr.  H.  A.  Pattison,  New  York:  The  objections  to  the  farm  colony 
usually  center  around  three  heads  —  medical,  economic  and  political. 
Many  medical  men  interested  in  tuberculosis  have  some  misgiving  as  to 
the  desirability  of  having  patients  segregated,  so  to  speak,  in  colonies. 
They  think  the  patient  won't  go.  Our  studies  have  led  us  to  believe  that 
that  is  entirely  wrong  and  Dr.  Forster  has  answered  that  objection  this 
morning.  We  answered  it  by  having  talks  in  sanatoria  with  patients  to 
find   out  how   they    felt  about   it   and   it   was   really   pathetic   to  listen 
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to  the  stories  of  some  of  the  people  who  wanted  to  enter  colonies.  Two 
young  people,  for  example,  who  had  no  future  economic  prospects  because 
of  their  tuberculous  condition  —  a  young  man  and  a  young  woman  who 
were  interested  in  each  other,  who  became  acquainted  at  the  sanatorium 
and  fell  in  love  with  each  other  —  wanted  to  be  married  and  wondered 
if  we  couldn't  provide  a  little  furnished  home  for  them  where  they  could 
live  economically  and  where  they  could  make  a  living  under  medical  super- 
vision and  have  a  little  home  of  their  own.  Men  and  women  with  tuber- 
culosis who  had  been  separated  from  their  families  felt  that  if  they  could 
get  into  a  colony  they  could  be  reunited.  There  were  many  similar 
answers  to  our  questions. 

Economically,  we  had  to  search  for  an  answer  elsewhere  and  so  travel- 
ing up  and  down  the  land  in  the  smoking  rooms  of  Pullmans  I  have  talked 
the  matter  over  with  business  men  and  without  a  single  exception  every 
business  man  that  I  talked  to  said  that  the  proposition  economically  was 
sound.  We  have  letters  in  reply  to  questions  on  that  phase  of  the  prob- 
lem. The  consulting  engineer  for  a  large  public  utilities  corporation 
'  has  written  me  and  said  that  it  is  absolutely  feasible  and  we  have  the 
partial  promise  of  a  number  of  manufacturers  that  they  will  try  to  ar- 
range to  place  a  factory  in  such  a  colony  if  it  is  arranged. 

It  would  have  to  be  under  the  control  of  a  board  of  trustees,  other- 
wise it  would  soon  get  out  of  control  politically  and  the  ends  in  view 
would  be  defeated.  That  has  been  given  as  an  objection  but  the  answer 
has  already  been  worked  out  at  Hershey,  Pa. 

T.  B.  kidner,  New  York:  May  I  ask  Dr.  Sloan  how  far  the  farm 
is  from  the  hospital  proper?  I  have  in  mind  a  case  where  a  very  expen- 
sive farm  was  obtained  some  years  ago  by  an  institution  to  do  exactly 
what  Dr.  Sloan  has  so  well  described,  but  it  failed  because  it  was  eighteen 
miles  from  the  sanatorium.  I  think  that  is  a  very  important  point. 
Dr.  Sloan:     Ours  is  half  a  mile. 

S.  H.  Stone,  Boston:  I  should  like  to  ask  the  speakers  if  they  can 
tell  us  where  we  can  secure  figures  that  will  show^  the  financial  advantage 
of  establishing  these  colonies.  Sometimes  we  are  embarrassed  in  try- 
ing to  answer  questions  of  this  kind  because  we  do  not  have  these  figures. 
Would  it  not  be  well  to  have  this  information  in  the  records  so  that  we 
can  refer  to  it  if  it  is  desired  to  establish  colonies  of  this  kind? 

Dr.  Pattison:  If  I  understand  just  what  Mr.  Stone  means,  he  wants 
to  know  about  the  financial  advantage  of  having  these  patients  go  into 
distinct  village  settlements  rather  than  returning  them  to  normal  in- 
dustry,—  the  economic  advantage  of  having  it  so  and  the  cost  of  the 
colony  project? 

Mr.  Stone:  I  had  more  in  mind  the  advantage  of  the  farm  colony 
over  the  ordinary  sanatorium.  It  is  claimed  that  it  is  more  economical 
to  run  a  farm  colony  than  a  sanatorium,  and  I  would  like  to  have  figures 
showing  that  that  is  the  case. 

Dr.  Pattison:  I  think  first  it  would  be  wise  to  make  clear  certain  dis- 
tinctions which  I  think  haven't  been  made  here  this  morning.     Those  dis- 
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tinctions  have  been  made  very  clear  by  the  Interdepartmental  Committee 
which  was  appointed  something  over  a  year  ago  to  make  a  study  of  the 
problem  of  the  rehabilitation  of  tuberculous  soldiers  of  Great  Britain. 
Now  the  Interdepartmental  Committee  made  some  very  strong  recom- 
mendations in  its  report,  among  them  an  extension  of  sanatorium  treat- 
ment for  the  tuberculous  and  the  development  of  training  colonies  and 
the  development  of  distinct  village  settlements.  The  Committee  made 
those  three  distinctions  —  the  sanatorium,  the  training  colony  and  the 
village  settlement. 

The  training  colony,  in  the  opinion  of  the  Interdepartmental  Com- 
mittee, should  be  immediately  around  a  sanatorium,  where  these  men 
should  be  trained  and  prepared  to  return  to  normal  industry  or  trans- 
ferred to  the  distinct  village  settlements. 

There  are  those  who  believe  that  the  colony  should  surround  the 
sanatorium ;  others  believe  it  would  be  better  to  have  it  distinct.  The 
advantage  of  having  a  distinct  village  settlement  is  that  you  can  de- 
velop an  ordinary  economic  community  upon  the  main  line  of  some  rail- 
road close  to  raw  materials  and  close  to  markets  where  an  absolute  busi- 
ness proposition  along  business  lines  can  be  run  by  business  men.  It  is 
not  treatment,  it  is  restoration  to  normal  industry.  These  men  cannot 
work  full  time  and  in  the  normal  channels  of  industry,  the  manufacturer 
cannot  provide  part  time  employment  for  men. 

I  have  been  studying  this  subject  rather  intensively  for  two  and  one- 
half  years  and  the  opinions  of  various  classes  of  people  has  led  me  to 
believe  that  Dr.  Forster  was  absolutely  right  ten  years  ago  and  just  as 
right  to-day,  and  more  so  than  he  was  then. 

Miss  \\''hitney,  the  Research  Secretary  of  the  National  Association. 
who  gave  you  that  splendid  talk  yesterday,  assisted  me  in  an  investiga- 
tion of  some  of  the  economic  features  and  that  investigation  is  in  the 
Government  report ;  a  few  copies,  I  notice,  are  on  the  table  and  others  can 
be  procured.  She  took  certain  units  of  cost,  family  costs,  and  found 
that  one  year  ago  it  cost  $28.80  per  week  to  support  a  family  of  five, 
that  is,  above  the  minimum  comfort  level.  We  worked  out  how  much  it 
would  cost  to  keep  a  community  going,  how  much  the  administration 
would  cost  and  how  much  relief  would  be  required  for  a  certain  number 
of  cases,  and  we  believe  that  the  first  year's  development  would  provide 
for  about  six  hundred  people,  not  six  hundred  tuberculous  people  but 
a  group  of  six  hundred  people  which  would  include  the  wives  and 
children  and  perhaps  fifty  per  cent,  would  be  tuberculous. 

We  found  that  the  first  year's  development,  which  would  provide 
for  future  development,  the  laying  out  of  streets,  and  planting,  and  the 
sewage  system,  the  water  supply  system,  and  the  sidewalks  and  the  lay- 
ing out  of  the  thirty  or  forty  acres  of  the  village  would  cost  $1,643,000. 
It  would  cost  more  to-day  than  it  would  have  cost  a  year  ago.  We 
found  that  it  would  cost  probably  about  $60,000  to  administer  that  colony 
a  year,  and  we  found  that  it  would  cost,  as  I  recollect  it,  something 
like  $45,000  for  relief.     A  certain  amount  of  those  expenses,  of  course. 


DISCUSSION  407 

would  be  returned  by  rentals  and  by  the  charges  for  electric  light  and 
water  supply  and  various  other  sources  of  community  income,  but  the 
community  would  have  to  be  subsidized,  certainly  in  the  beginning,  but 
we  believe  it  would  work  out  that  in  time  the  community  could  very  well 
become  self-supporting.  We  found  that  the  development  for  the  second 
year  to  double  that  populaton  would  cost  six  to  eight  hundred  thousand 
dollars.     Our  primary  cost,  of  course,   would  be  very  much  greater. 

The  Chairman:     Is  there  any  further  discussion? 

Mr.  Stone:  Mr.  Chairman,  I  do  not  think  my  question  has  been 
answered.  May  I  ask  it  again  perhaps  in  another  way?  To  run  a  state 
sanatorium  the  cost,  we  will  say,  is  nine  or  eleven  dollars  per  week  per 
patient.  How  much  does  it  cost  to  run  a  farm  colony  per  day  per  patient 
or  per  week  per  patient  ? 

Dr.  Sloan :  It  would  cost  about  one  dollar  a  day  per  patient  to  operate 
a  farm  colony.  The  colony  would  help  to  keep  down  the  operative  ex- 
pense of  the  sanatorium.  Whereas  Mr.  Stone  says  it  costs  about  eleven 
dollars  a  week  to  operate  a  state  sanatorium,  it  cost  us  one  dollar  and  fifty 
cents  a  day  to  operate  our  institution  last  year. 

Dr.  Forster:  I  am  very  glad  that  Mr.  Stone  asked  Dr.  Sloan  that 
question  in  regard  to  the  cost.  I  think  it  is  one  of  the  most  important 
points  in  connection  with  the  advantage- of  the  farm  colony.  Its  economic 
value,  not  only  to  private  institutions  but  also  when  we  come  to  the  point 
where  the  government  takes  charge  of  all  our  institutions,  can  be  shown 
the  public  by  a  full  accounting  for  the  expenditure  of  money.  It  seems  to 
me  for  the  last  ten  years  we  have  had  an  institution  that,  leaving  out  of 
consideration  all  it  has  meant  to  the  individuals  who  have  been  under  its 
care  and  all  it  has  meant  to  the  community  in  the  relief  of  suffering,  has 
cost  that  community  a  lower  amount,  a  lower  per  capita  cost  than  any  other 
institution  that  I  know  of ;  and  that  behooves  us  to  consider  the  further 
elaboration  of  this  plan  for  other  institutions  from  that  one  point  of  view 
—  economic  value. 

I  know  that  during  the  time  I  was  at  Eudowood,  our  per  capita  cost  was 
very  distinctly  lower  than  that  of  similar  institutions  and  similar  commun- 
ities running  up  to  the  same  standards,  and  I  am  sure  you  will  agree  with 
what  Dr.  Sloan  said  as  to  the  present  cost  for  an  institution  of  the  char- 
acter of  Eudowood.  With  its  high  standards  of  treatment  and  care  and 
food,  etc.,  it  is  a  most  remarkable  achievement,  and  while,  undoubtedly, 
it  is  due,  to  a  considerable  extent,  to  the  management,  it  also  is  due 
fundamentally  to  the  advantage,  the  economic  advantage  of  having  this 
farm  colony. 

Some  one  spoke  of  the  question  of  the  isolation  of  the  carrier.  Dr. 
Sloan  in  his  remarks  spoke  of  the  advantage  of  the  colony  as  offering 
isolation  to  the  carrier.  The  ignorant  and  poor  consumptive  who  spends 
six  months  in  an  institution  and  returns  to  the  same  environment  in  the 
city,  cannot  be  expected  to  act  other  than  as  more  or  less  of  a  carrier,  not 
only  in  the  small  circle  of  his  own  family  but  very  probably  in  a  much 
wider  circle ;  and  there  is  another  point  and  a  very  important  point  in 
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favor  of  the  farm  colony  ;  under  those  conditions,  just  as  in  the  sanatorium, 
infection  and  spread  of  infection  can  be  avoided. 

One  of  the  gentlemen  interested  in  public  and  social  work  spoke  of  the 
call  that  he  frequently  gets  from  individuals  for  employment  in  the  coun- 
try on  farms.  Now,  I  was  very  glad  to  hear  that  testimony  from  one  in- 
terested in  that  phase  of  the  question.  We  so  frequently,  in  our  meet- 
ings, hear  from  institutional  heads  and  men  in  other  lines  of  w^ork  that 
we  don't  touch  the  need  that  these  people  have  for  employment  and  that 
is  a  very  vital  part  of  their  work  in  the  development  of  the  problem.  If 
we  could  hear  more  from  the  people  who  come  in  contact  with  the  indi- 
vidual after  he  has  been  through  the  sanatorium  or  been  through  what- 
ever supervision  he  gets  during  the  activity  of  his  disease,  I  think  we 
would  reaHze  more  clearly  the  necessity  of  something  being  done. 

I  just  wanted  to  say  in  regard  to  Dr.  Pattison's  study  that  those  of 
you  who  are  interested  in  this  question  should  write  to  Dr.  Sloan  for  some 
of  his  annual  reports.  Those,  in  conjunction  with  Dr.  Pattison's  study, 
will  give  you  a  very  excellent  opportunity  to  appreciate  the  value  of  these 
measures  that  we  advocate. 


r'.  • 


LET  THE  PUBLIC  KNOW 

By  B.  L.  Taliaferro,  M.D. 

Catawba  Sanatorium,  Va. 

You  have  all  heard  the  anecdote  of  a  farmer  who  had  a  very  dangerous 
hill  by  the  side  of  his  farm  where  a  number  of  accidents  had  happened. 
He  told  one  of  the  farm  hands  to  put  up  a  danger  sign  at  the  top  of  the 
hill.  The  next  day  he  went  out  but  found  no  sign.  He  asked  the  man 
why  he  hadn't  put  the  sign  up. 

The  man  said.  "  Begorra,  I  did." 

"  But  where  did  you  put  it?" 

"  I  put  it  at  the  bottom  of  the  hill  where  all  the  accidents  occurred." 

That  brings  out  the  point  that  I  want  to  make  in  this  paper :  Don't 
wait  until  the  person  has  tuberculosis ;  try  to  let  him  know  it  before  it  is 
too  late. 

In  the  1913  Transactions  of  the  National  Tuberculosis  Association 
there  is  a  paper  by  Dr.  Harry  L.  Barnes  of  Wallum  Lake,  R.  L,  entitled, 
"  A  Method  of  Finding  Early  Cases."  The  method  suggested  is  the  ad- 
vertisement of  the  symptoms  of  tuberculosis.  While  I  realize  the  im- 
portance of  free  clinics,  exhibits,  school  instruction,  etc.,  I  feel  certain 
that  great  good  would  be  accomplished  by  a  nation-wide  advertisement  of 
the  symptoms  of  tuberculosis.  I  believe  if  this  Association  would  con- 
centrate its  energy  and  finances  for  two  or  three  years  on  this  one  point, 
more  good  would  be  accomplished  than  in  any  other  way. 

This  is  the  advertisement  sugggested  by  Dr.  Barnes : 


READ  THIS 
It  May  Save  Your  Life 

The    object    of   this    advertisement    is    to    instruct    people    in   the    early    symptoms    of 

tuberculosis  or  consumption  so  tliat  they  will  go  to  physicians 

before  it  is  too  late 

SUSPICIOUS   SYMPTOMS 

Cough  or  expectoration,   even  if  only  a  little   in   the  morning  which  you  hardly   notice,   if 

continued  over  two  months. 
Frequent   "bronchial,"    "grip"    or  fever  attacks  very  suspicious. 

Blood    spitting.     If    blood    is    coughed   up   the    cause    is    tuberculosis    nine    times    in    ten. 
Pleurisy.     Caused   by   tuberculosis   about   seven   times   in    ten. 
Night-sweats.     Very   suspicious. 

Loss   of  weight  and  strength  very   suspicious,   especially   if  there  is  slight  cough. 
If   any    of    these    symptoms   are    present,    no    matter   how   well   you    look   or   feel,    cut    out 

this  ad,  take   it  to  your  physician,   and  explain   your  case.     You  can  be  cured  if  you 

take  it  in  time.     Hundreds  of  patients  who  have  been  treated  at  the  State  Sanatorium 

at  Wallum  Lake  are  well  to-day. 
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I  was  particularly  impressed  with  that.  I  have  been  trying  my  best 
in  Virginia  for  a  number  of  years  to  get  this  across  and  have  succeeded 
to  some  extent. 

I  have  been  impressed  recently  in  noticing  the  articles  in  the  papers 
about  the  clinic  that  we  have  been  having  and  about  other  matters  re- 
lating to  the  work,  and  it  is  very  seldom  that  I  have  seen  the  point 
brought  out  about  symptoms.  The  person  reading  the  article  puts  the 
paper  down  and  knows  no  more  about  symptoms  than  when  he  took  it 
up.  If  that  person  was  losing  weight,  losing  strength  and  had  a  little 
hemorrhage  or  had  some  of  the  definite  symptoms  of  tuberculosis,  there 
would  be  nothing  in  the  article  that  would  call  his  attention  to  that  fact. 

This  advertisement  might  be  modified  to  suit  the  ideas  of  various  state 
associations,  and  might  be  slightly  changed  from  time  to  time,  but  wher- 
ever it  appeared  the  outstanding  feature  should  be  the  symptoms  of  tuber- 
culosis. It  should  be  in  every  street  car  in  the  United  States,  on  bill 
boards,  in  newspapers,  on  the  movie  screens,  on  the  back  of  envelopes, 
on  all  literature  sent  out  by  the  Association.  One  or  more  important 
symptoms  should  appear  in  every  article  of  news  item  which  the  As- 
sociation sends  to  the  newspapers. 

Dr.  Allen  Krause  in  his  recent  article  on  "  The  Larger  Field  in  Tuber- 
culosis "  brings  out  clearly  the  importance  of  letting  the  public  know  the 
facts  about  tuberculosis  as  we  know  them.  If  Dr.  Krause  and  Dr.  Barnes 
would  pool  their  ideas  and  call  in  an  expert  publicity  man  for  advice 
and  estimate  of  costs,  I  believe  a  plan  could  be  worked  out  for  the 
National  Association  and  for  each  state  association  by  which  every  man, 
woman  and  child  in  the  United  States  could  be  reached.  The  coopera- 
tion of  the  railroad  and  street  cars  and  the  newspaper  syndicates,  and 
the  associated  press  could  be  secured  if  the  matter  were  brought  to  their 
attention  in  the  right  way,  by  such  well-known  men  as  Dr.  Krause  and 
Dr.  Barnes. 

I  believe  this  plan  would  have  the  support  of  the  general  practitioner 
on  whom  so  much  depends  in  getting  an  early  diagnosis. 

I  have  a  case  in  point  of  a  man  with  far  advanced  conditions  in  both 
lungs  who  told  me  that  he  had  consulted  a  physician  in  one  of  the 
large  centers.  He  had  a  bad  hemorrhage.  (That  was  four  or  five 
months  ago.)  The  doctor  pulled  out  a  chart  and  showed  him  the  blood 
vessels  in  the  throat  and  lungs  and  showed  him  that  the  blood  came 
from  a  little  bursted  blood  vessel  in  the  throat,  and  told  him  it  amounted 
to  nothing  and  that  he  needed  more  exercise.  The  doctor  was  very 
friendly  with  the  man.  He  was  going  out  to  play  golf  that  evening 
and  invited  him  to  come  along,  and  suggested  playing  golf  as  good  exer- 
cise. That  man  to-day  is  in  a  practically  hopeless  condition.  If  he  had 
seen  this  advertisement  repeatedly,  he  might  have  paid  no  attention  to 
it,  but  the  chances  are,  if  it  had  appeared  frequently  enough,  it  would 
have  made  an  impression  on  his  mind  so  that  when  he  spat  that  blood 
he  would  have  said,  *'  I  must  have  tuberculosis  " ;  and  if  he  had  gone 
to  the  doctor  and  the  doctor  had  seen  the  advertisement  frequently  enough 
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to  know  that  the  public  knew  it,  he  would  have  scratched  his  head  a  long 
time  before  he  would  have  said,  "  You  have  not  got  tuberculosis."  Of 
course,  if  he  were  a  good  physician,  he  would  have  made  a  tentative 
diagnosis  and  then  made  every  effort  to  prove  where  the  blood  came 
from  and  what  caused  the  blood. 

We  know  that  hemorrhage  from  the  lungs  may  be  due  to  other  causes, 
but  the  safe  bet  is  that  it  is  due  to  tuberculosis,  and  then  prove,  if  pos- 
sible, that  it  is  not. 

DISCUSSION    ON    PAPER    BY    DR.    TALIAFERRO 

Walter  S.  UflFord,  Washington,  D.  C. :  The  president  of  our  tuber- 
culosis association  in  Washington  is  an  advocate  of  pubHcity  and  under 
his  leadership  we  have  been  using  the  Sunday  papers  to  advertise  these 
very  things,  and  the  Washington  papers,  in  the  Sunday  edition,  give  us 
a  preferred  position  because  this  is  a  health  propaganda,  a  position 
that  they  would  not  give  to  commercial  advertisers.  The  Washington 
Star,  with  a  Sunday  circulation  of  between  eighty  and  ninety  thousand 
copies,  going  practically  into  every  home  in  the  city,  gives  us,  at  the 
bottom  of  the  second  page,  an  advertisement  of  double  column  width 
which  costs  us  from  fifteen  to  eighteen  dollars.  This  advertisement  car- 
ries the  notice  of  these  symptoms,  loss  of  weight,  persistent  cough,  per- 
sistent weariness.  The  patient  is  advised,  if  he  has  these  symptoms, 
either  to  see  his  private  physician  or  to  go  to  the  public  clinic.  This 
gives  us  an  opportunity  of  advertising  the  clinic  which  for  many  years 
was  the  only  specialized  clinic  for  tuberculosis  in  the  city  and  was 
conducted  by  our  own  association ;  it  has  now  been  taken  over  by  the 
health  department. 

William  J.  Deeney,  Chicago:  It  occurs  to  me  that  it  is  more  im- 
portant to  have  the  tuberculous  individual  consult  a  specialist  at  once 
than  it  is  to  have  him  informed  concerning  certain  symptoms  that  may 
accompany  the  disease.  I  would  omit  all  advertising  of  symptoms  through 
the  newspapers.  Instead  of  trying  to  bring  the  tuberculous  under  the 
rare  of  the  general  medical  practitioner  it  would  seem  to  me  better  to 
devote  more  energy  to  getting  the  man  in  a  run-downi  condition  to  go 
see  a  specialist.  Putting  the  ailing  man  in  possession  of  the  symptoms 
of  tuberculosis  and  having  him  secure  the  advice  of  a  general  practi- 
tioner will  often  not  result  in  a  correct  diagnosis  in  early  cases  of  tuber- 
culosis. On  the  other  hand,  whether  or  not  the  patient  "  knows  "  what 
the  symptoms  mean,  if  he  consults  a  specialist  on  the  theory  that  if  he 
has  not  tuberculosis  now  he  may  have  had  the  disease  at  some  time, 
his  chance  of  getting  a  correct  diagnosis  of  the  condition  is  more  cer- 
tain in  all  cases.  The  importance  of  obtaining  the  services  of  a  specialist 
should  be  stressed,  even  to  the  point  of  advising  the  ailing  person  to 
save  up  his  pennies  for  the  purpose,  if  necessary.  It  is  the  common 
belief  that  a  majority  of  physicians  in  general  practice  do  not  know 
how  *^o  arrive  at  a  correct  diagnosis  in  tuberculosis. 
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H.  M.  Sedgwick,  Hartford:  On  this  topic,  "  Let  the  Public  Know," 
no  word  has  been  spoken  about  what  constitutes  legitimate  news.  Of 
course,  we  all  endorse  everything  that  has  been  said  as  to  the  value  of 
paid  advertising.  Let  us  not  forget  that  the  newspapers  are  willing 
and  eager  to  print  everything  that  they  can  be  induced  to  see  is  legitimate 
news. 

Let  me  illustrate  by  citing  one  instance  of  what  happened  in  Con- 
necticut last  year.  The  State  Tuberculosis  Commission  selected  a  site 
on  the  seashore  for  a  sanatorium  for  the  treatment  of  bone  tuberculosis. 
Some  people  who  lived  near  petitioned  to  have  the  work  stopped.  The 
case  became  one  of  the  most  noted  in  Connecticut  during  that  session  of 
the  Legislature.  Why?  Because  the  State  Tuberculosis  Commission 
seized  that  opportunity  to  educate  the  people  of  Connecticut  on  bone 
tuberculosis  and  the  need  for  such  an  institution  as  they  were  putting  up. 
We  had  health  committees  from  every  section  of  the  state  appear 
before  that  session  of  the  legislature.  We  put  our  propaganda  in  the 
shape  of  good  live  publicity  and  the  newspapers  of  the  state  gave  more 
to  that  than  they  did  to  any  other  thing  that  came  before  the  session 
of  the  legislature,  and  we  won  out. 

James  P.  Kranz,  Nashville,  Tenn.:  I  want  to  speak  of  one  paper 
in  our  section  that  I  think  is  taking  a  very  admirable  stand.  The  Com- 
mercial Appeal  of  Memphis,  which  is  probably  the  most  powerful  paper 
in  the  South,  has  gone  on  record  as  stating  that  that  paper  would,  for 
the  next  ten  years,  fight  tuberculosis  as  part  of  its  editorial  policy  and 
as  part  of  the  policy  of  the  paper. 

About  five  years  ago  this  newspaper  began  a  campaign  of  diversified 
farming.  As  you  probably  know  the  South  had,  before  that,  raised 
cotton  almost  exclusively  and  had  to  rely  upon  the  North  for  its  bread 
stuffs  and  food  supply.  As  a  result  of  the  campaign  for  diversified 
farming  carried  on  by  the  leading  papers  of  the  South  we  have  now 
reached  the  point  where  we  can  feed  ourselves.  Now  the  Commercial  Ap- 
peal of  Memphis  comes  out  and  says  that  in  the  same  way  that  it  fought 
for  diversified  farming,  it  will  now  fight  to  eradicate  tuberculosis  from  its 
territory. 

Dr.  H.  A.  Pattison,  New  York :  The  speaker  has  given  us  a  specific 
instance  to  illustrate  his  paper,  and  may  I  give  one  to  illustrate  a  further 
difficulty  and  ask  him  to  answer  how  to  cope  with  that  difficulty? 

A  patient,  the  wife  of  a  manufacturer,  came  to  me  one  day  for  an 
examination,  and  I  gave  her  three  examinations  on  three  successive  days. 
My  opinion  was  that  she  probably  had  incipient  tuberculosis  and  I  advised 
her  to  go  to  a  sanatorium  for  a  period  of  treatment.  She  did  not  go  to 
the  sanatorium  and  returned  at  the  end  of  six  months  for  reexamination. 
I  went  over  her  chest  and  told  her  that  I  found  nothing  there.  The 
suspicious  spot  was  not  in  evidence.  She  said,  "  Well,  what  does  spitting 
a  little  blood  mean  ?  " 

"  It  means  that  you  are  to  bring  me  a  specimen  of  your  sputum  to- 
morrow moniing,"  which  she  did.     The  sputum  was  loaded  with  bacilli. 
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I  said  to  her,  "  I  told  you  six  months  ago  that  if  you  would  spend  from 
three  to  six  months  in  a  sanatorium  you  would  probably  be  cured.  I 
tell  you  now  it  will  take  a  year.  If  you  wait  another  six  months,  it  is 
a  question  if  you  will  ever  get  well.  Will  you  go  now?"  I  spent  two 
hours  pleading  with  that  woman  as  an  evangelist  pleads  with  a  sinner 
at  the  mourner's  bench,  and  she  said,  "  Well,  I  would  rather  not  go  to 
the  sanatorium ;  if  I  am  going  to  die,  I  am  going  to  die  with  my  dancing 
pumps  on." 

What  are  you  going  to  do  with  a  patient  of  that  sort?  She  is  a  pre- 
sumably intelligent  woman  but  will  not  respond  to  any  sort  of  appeal. 

Miss  G.  I.  Pelton,  Denver:  I  want  to  add  just  a  word  to  what  Mr. 
Deeney  said  in  regard  to  sending  patients  to  tuberculosis  specialists.  I 
think  we  ought  to  say  in  our  advertisements  that  the  patient  should 
go  to  a  tuberculosis  specialist,  just  as  much  as  we  should  say  that  a 
person  whose  eyes  are  out  of  order  should  go  to  an  oculist.  In  one 
sanatorium  in  which  I  was  an  inmate  the  head  physician  (and  he  is 
at  this  Conference)  told  me  that  ninety  per  cent,  of  his  patients  were 
the  mistakes  of  doctors.  In  another  sanatorium,  which  is  exceedingly 
well-known,  I  was  told  that  a  larger  percentage  of  the  patients  were 
the  mistakes  of  doctors.  With  all  due  respect,  therefore,  to  the  medical 
profession,  it  seems  to  me,  that  in  order  to  save  our  patients,  we  should 
insist  on  their  going  not  to  the  private  physicians  but  to  tuberculosis 
specialists. 

Mr.  O'Donnel,  Princeton,  111.:  I  speak  principally  as  a  newspaper 
man  and  with  considerable  experience  in  the  handling  of  publicity  mat- 
ters, and  I  heartily  agree  with  the  gentleman  who  spoke  a  few  moments 
ago  regarding  the  paid  advertisements. 

It  is  very  true  that  the  press  of  the  country  is  interested  in  health 
matters  very  materially  and  is  willing  at  all  times  to  assist  in  such  matters, 
but  the  fact  of  the  matter  is  that  editors,  as  a  general  thing,  are  very  busy 
men  and  they  are  not  trained  along  public  health  lines.  The  benefit  of 
the  paid  advertisement,  as  I  see  it,  is  that  the  tuberculosis  association 
would  direct  and  control  its  own  advertising,  its  own  propaganda  and 
would  not  be  liable  to  the  dissemination  of  misinformation,  although  the 
papers  themselves  might  have  the  best  intentions  in  the  world. 

The  Chairman:  Is  there  further  discussion?  Will  Dr.  Taliaferro 
close  the  discussion? 

Dr.  Taliaferro :  I  read  this  paper  simply  to  promote  a  discussion  and 
set  us  all  to  thinking. 

The  question  of  sending  the  patient  to  the  specialist  is,  I  think,  an 
important  one,  but  I  think  the  main  thing  is  for  the  physician  at  home 
to  learn  tuberculosis,  and  I  believe  we  are  helping  to  educate  him.  As 
I  am  a  physician  I  can  talk  about  my  own  profession,  and  we  are  all 
willing  to  acknowledge  that  we  don't  know  as  much  as  we  ought  to  know, 
and  we  want  to  learn,  especially  the  man  who  graduated  fifteen  and 
twenty  years  ago. 

The  point  about  the  news  item,  this  advertising  having  news  interest, 
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of  course,  is  a  good  one,  but  I  think  if  we  can't  get  the  advertisements 
in  free  we  ought  to  pay  for  them.  I  can  imagine  that  the  Sunday  paper 
advertisement  at  fifteen  dollars  would  be  a  very  much  cheaper  way  of 
accomplishing  what  we  are  after  than  perhaps  holding  a  clinic  that 
might  cost  two  or  three  hundred  dollars.  I  believe  in  having  both.  Don't 
do  away  with  the  clinic  and  don't  do  away  with  the  other  thing,  but  just 
use  a  little  more  publicity. 

I  believe,  too,  that  if  all  of  the  associations  in  the  country  that  are 
interested  along  this  line  will  get  the  right  man  to  go  to  the  papers  they 
can  accomplish  very  much  what  they  are  doing  in  Memphis.  I  believe 
there  are  many  editors  who  will  do  just  what  the  editor  in  Memphis 
is  doing. 

As  to  Dr.  Pattison's  case,  some  told  him  to  let  the  woman  die.  I  think 
that  is  what  he  is  going  to  do,  and  that  is  about  all  he  can  do.  Of  course, 
she  is  going  to  infect  a  good  many  others  before  she  dies,  but  you  can't 
do  anything  with  a  woman  of  that  sort  unless  you  want  to  do  as  they 
do  in  Chicago,  arrest  her  and  put  her  in  jail,  and  we  don't  want  to 
start  that  yet  a  while,  I  think,  because  a  good  many  of  us  would  be  in 
jail  right  now. 

I  think  that  it  boils  down  to  the  point  of  getting  the  publicity  and  get- 
ting the  symptoms  across  free  if  you  can,  and  paid  if  you  can't. 


REHABILITATION    OF    DISCHARGED 
TUBERCULOUS  SERVICE  MEN 
By  John  W.  Turner,  M.D* 

Washington 

1.  The  size  of  the  tuberculosis  problem  confronting  the  Federal  Board, 
considered  numerically,  can  only  be  estimated.  The  totals  range  from  40,- 
000  to  60,000.  The  estimates  are  based  on  statistical  information  gathered 
principally  from  the  statistics  published  by  the  Surgeon  General  of  the 
Army  and  the  Bureau  of  War  Risk  Insurance.  The  number  of  tuber- 
culous cases  that  may  have  had  their  disease  incurred,  increased  or  ag- 
gravated in  the  service,  has  been  estimated  by  the  Bureau  of  War  Risk 
Insurance  as  46,000  for  the  year  1919,  increasing  gradually  to  the  peak 
of  the  load  which  will  be  reached  in  1923,  with  49,600  cases.  Their  esti- 
mate of  the  number  of  hospital  beds  that  will  be  needed  reaches  its  peak 
in  1923.     The  number  of  beds  is  estimated  at  13,900. 

2.  The  study  of  115,657  discharges  on  S.  C.  D.  from  the  Army  in 
191 8  reveals  that  the  percentage  of  pulmonary  tuberculosis  was  8.92, 
nearly  9  per  cent. 

3.  If  one  takes  the  grand  total  of  potential  claimants  —  675,400  —  425,- 
100  discharged  from  the  service,  and  250,300  rejected  by  the  Camp  Sur- 
geons, and  computes  the  number  of  tuberculous  cases  as  being  in  the  same 
proportions  as  the  number  in  the  first  group,  that  is,  a  little  less  than  9 
per  cent.,  one  is  confronted  with  a  total  of  over  60,000.  The  Surgeon 
General  of  the  Army  reports  the  number  of  tuberculous  cases  as  7274 
for  1917;  20,391  for  1918;  and  apparently  14,408  for  the  year  1919, 
a  total  of  42,073,  absolute  number  from  the  Army.  The  number  of 
beneficiaries  of  the  Bureau  of  War  Risk  Insurance  receiving  hospital 
treatment  March  31,  1920,  was  4174. 

4.  One  can  only  estimate  the  number  of  tuberculous  cases  that  may 
have  to  be  considered  as  eligible  for  training.  It  is  believed,  however, 
if  one  subtracts  from  the  total  number  of  expected  tuberculous  cases  in 
all  forms,  as  estimated  by  the  B.  W.  R.  I.,  the  expected  number  of  hospi- 
tal beds  estimated,  that  this  result  may  approximate  the  number  of  cases 
that  will  be  eligible  for  training  by  the  Federal  Board  for  Vocational 
Education  outside  of  sanatoria. 

So  estimated,  the  number  of  training  cases  for  1920  will  be  34,200. 

1920.  . .  .Total  number  expected  tuberculous  cases 47,200 

Number  hospital  beds  required 13,000 


34,200 

♦  Surgeon,  U,  S.  P.  H.  S.,  Reserve,  Consultant  on  Tuberculosis. 
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So  estimated,  the  number  of  training  cases  for  1921  will  be  35,500. 

1921 . . .  .Total  number  expected  tuberculous  cases 49,000 

Number   hospital    beds    required 13,500 


35.500 


5.  The  number  of  tuberculous  contacts  is  in  the  process  of  tabula- 
tion. From  8  out  of  14  districts,  where  figures  are  available,  contact 
has  been  made  in  over  12,000  cases.  Over  10  per  cent,  have  been  placed 
in  training.  Of  the  1362  cases  placed  in  training,  12^:4  per  cent,  have 
been  removed  from  training  on  account  of  disease  becoming  active.  A 
very  good  showing  when  one  considers  that  any  adventure  for  a  tuber- 
culous case,  occupation,  etc.,  is  in  the  nature  of  an  experiment. 

1.  Early  in  its  work  the  Federal  Board  recognized  the  need  for  special 
and  expert  guidance  in  the  solution  of  its  tuberculosis  problem.  It  sought 
the  cooperation  of  the  National  Tuberculosis  Association,  and  at  the  re- 
quest of  the  Board  an  advisory  committee  was  appointed.  Dr.  H.  A. 
Pattison  of  the  National  Association,  was  loaned  to  the  Federal  Board. 
He  made  a  study  of  the  Board's  tuberculosis  problem.  As  secretary  to 
the  committee  he  developed  certain  standards  for  advisement,  training, 
and  placement  of  tuberculous  ex-service  men. 

2.  The  studies  undertaken  were  three  in  number.  The  first  was  an 
analysis  of  the  factors  to  be  considered  in  advisement  and  training.  The 
study  was  later  published  as  Bulletin  No.  29  of  the  Reeducational  series. 
It  was  written  in  non-technical  language.  It  set  forth  the  latest  views 
on  tuberculosis.  It  was  in  short,  an  efficient,  up-to-date  manual  for  the 
vocational  guidance  of  the  tuberculous.  It  emphasized  that  the  ideal  pro- 
cedure for  a  medical-vocational  survey  was  a  triangular  conference.  The 
man,  the  vocational  advisor,  and  the  medical  officer  must  confer  together 
in  order  properly  to  survey  the  candidate,  ascertain  his  aspirations  and 
direct  him  with  his  consent  into  vocational  training  that  will  place  him 
in  a  gainful  occupation. 

3.  The  second  study  was  undertaken  to  open  up  a  discussion  of  the 
right  methods  to  pursue  for  the  after-care  and  protection  of  the  post 
sanatorium  case.  Dr.  Pattison  in  this  study  says  that  the  evidence  is 
overwhelming  that  the  campaign  against  tuberculosis  has  not  yet  de- 
veloped adequate  plans  and  facilities  for  the  post  sanatorium  treatment 
of  patients.  It  put  forward  the  evidence  that  the  tuberculous  man  needs 
the  morale,  the  contagious  influence  of  a  tuberculous  group  taught  to  play 
the  game  according  to  the  rules.  He  must  not  be  tempted  by  an  antag- 
onistic environment.  Temptation  must  be  placed  beyond  his  reach  and 
economic  means  provided  by  which  he  may  secure  a  livelihood.  The 
standards  of  living  necessary  for  a  well  rounded  out  existence  must  ob- 
tain. 

4.  It  was  suggested  that  an  industrial  and  agricultural  community  for 
arrested  cases  of  tuberculosis  was  feasible.     An  outline  draft  consistino- 
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of  the  main  features  of  the  plan  was  set  forth.  No  definite  conclusions 
were  reached,  but  the  advisory  committee  passed  the  following  resolu- 
tions :  "  That  it  is  the  sense  of  the  advisor}^  committee  that  the  plan 
for  an  industrial  community  for  tuberculous  people  who  are  able  to  work, 
is  replete  with  interest  and  deserves  further  study.  It  is  recommended 
that  the  plan  be  published  and  that  discussion  be  invited  from  all  agencies 
interested  in  the  subject." 

5.  The  third  study  was  that  of  the  productive  vocational  workshop. 
It  was  in  part  an  analysis  of  some  studies  made  to  determine  the  after 
results  of  sanatoria  treatment.  The  conclusions  were  that  in  the  majority 
of  cases  the  results  were  not  encouraging.  The  breaks  were  ascribed  to 
two  general  causes :  "  Home  conditions,  and  industrial  conditions  "  into 
which  the  patients  were  forced  by  economic  needs.  The  establishment  of 
a  workshop  for  a  marketable  product  was  projected,  to  provide  a  part 
time  workshop  for  tlie  tuberculous  where  under  medical  supervision  their 
industrial  convalescence  could  be  controlled  until  complete  economic 
health  had  been  established. 

6.  For  years  tuberculosis  experts  have  taught  that  tuberculosis  was 
curable  with  sanatorium  treatment  anywhere  in  the  United  States.  But 
the  sanatorium  method  of  treatment  has  been  only  partially  successful. 
The  need  for  rest,  the  most  essential  factor  in  the  early  part  of  the 
treatment,  handicaps  the  patient  for  work. 

7.  During  convalescence  the  value  of  graduated  exercise  under  medical 
direction  and  supervision  is  only  partly  accepted  and  has  not  been  carried 
to  its  logical  conclusion.  The  sanatoria  have  been  discharging  patients 
fat  and  apparently  well,  but  who  are  really  not  prepared  to  earn  a  living. 
They  have  not  been  cured  to  a  point  where  they  are  able  to  take  up 
life's  battle.  If  a  different  occupation  is  needed,  there  has  been  no  means 
to  give  them  training  for  a  new  job.  When  they  break  down,  as  the 
majority,  do,  the  sanatorium  tries  to  patch  them  up  to  repeat  the  process. 
This  plan  of  treatment  is  not  only  expensive,  but  wasteful. 

8.  Mr.  Whyte  of  Glasgow,  Scotland,  whom  we  had  the  pleasure  of 
meeting  enroute  from  London  to  Glasglow  last  May,  in  reference  to  what 
has  been  accomplished  so  far  and  the  need  for  a  more  complete  program 
uses  the  following  language  in  his  brochure  of  the  Hairmyres  Colony 
scheme  in  Scotland : 

What  has  been  the  net  result  of  the  efforts  up  till  the  present  time  to  deal  with 
Tuberculosis?  A  temporary  improvement:  a  temporary  encouragement  to  the  un- 
fortunate person  affected :  a  short  prolongation  of  his  existence !  No  radical  bet- 
terment. And  what  of  the  public  effort  and  cost  of  it  all?  The  expenditure  of  a 
vast  amount  of  energy  at  enormous  expense  to  the  community.  Neither  the  hos- 
pital nor  the  sanatorium  can  do  efficient  work  without  the  co-operation  of  the 
after-care  colony:  they  are  not  designed  and  have  not  within  them  the  wherewithal 
to  do  anything  permanent  in  the  great  majority  of  cases.  The  most  they  can  do 
is  to  alleviate  the  condition:  to  inculcate  improved  habits  and  afford  instruction  in 
the  care  of  the  person.  .  .  .  But  efforts  and  expenditure  ought  to  be  directed 
towards   restoration.     We   may  add,   rehabilitation,   physical   and   economic. 
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9.  Looking  at  tuberculosis  from  the  broad  angle  with  the  above  concep- 
tion of  pubHc  policy  the  Federal  Board  has  projected  a  comprehensive 
scheme  for  the  vocational  and  economic  rehabilitation  of  the  tuberculous 
veterans.  The  Board  conceives  that  it  is  not  only  its  duty,  but  that  it  has 
a  great  opportunity,  to  provide  training  for  the  tuberculous  veterans  of 
the  World  War,  and  to  establish  the  desirability  and  necessity  for  a  com- 
plete program  for  the  reconstruction  and  rehabilitation  of  the  tuberculous 
who  break  down  in  industry.     As  Mr.  Whyte  of  Glasgow  says, 

The  whole  scheme  must  be  conceived  and  wrought  in  sections,  all  focusing  to 
a  definite  purpose  and  outlet.  The  dispensary  for  detection  of  the  ailment,  for 
examination  of  contacts,  and  for  advice;  the  sanatorium  for  continued  and  special- 
ized observation  and  the  building  up  to  an  improved  state  of  health;  the  Colony 
for  "  hardening  off "  and  "  training  under  medical  and  expert  supervision  and 
advice,"  and  leading  to  a  new  sphere  of  occupation  from  which  a  livelihood  may  be 
derived  and  a  sound  measure  of  health  enjoyed. 

10.  The  Federal  Board's  policy  is  not  to  wait  until  the  cases  are  dis- 
charged from  the  sanatorium  for  that  would  mean  a  great  loss  of  time ; 
on  the  average  from  six  months  to  a  year  for  every  patient.  From  the 
earliest  moment  when  a  loss  of  symptoms  obtain  and  graduated  exercise 
is  prescribed  by  the  attending  Medical  Oflficer,  to  the  period  when  suc- 
cessful placement  takes  place,  is  the  period  during  which  the  Board  recog- 
nizes not  only  that  it  has  an  opportunity,  but  that  it  is  its  duty  to  provide 
a  place  where  feasible  vocational  training  for  a  suitable  occupation  may 
be  obtained.  The  training  may  be  divided  into  two  phases  or  divisions, 
the  period  before  discharge  from  the  sanatorium  and  the  period  after 
discharge  to  placement.  While  the  periods  may  be  divided,  it  is  the 
purpose  of  the  Federal  Board  to  make  the  training  in  the  sanatorium 
dove-tail  into  the  vocational  training  after  discharge  without  hiati  in  time 
or  change  of  courses  to  complete  physical  and  vocational  rehabilitation. 

11.  Training  in  the  sanatorium  has  a  twofold  value.  It  not  only 
shortens  the  time  needed  for  training  after  discharge,  but  it  improves  the 
morale  of  the  patients.  Life  seems  more  worth  while.  The  necessary 
sanatorium  discipline  is  better  tolerated.  The  time  in  the  sanatorium  is 
reduced. 

12.  There  are  visions  of  a  permanent  restoration  of  health  at  the  end 
of  which  is  a  paying  and  suitable  job.  When  he  is  ready  to  leave  the 
sanatorium  he  is  not  without  hope  and  need  not  be  haunted  by  fear  that 
he  will  fail.  On  discharge  from  the  sanatorium  after  his  disease  has  be- 
come apparently  arrested  the  Federal  Board  provides  vocational  training 
and  he  is  placed  on  the  payroll,  and  receives  while  he  is  finishing  his  train- 
ing from  one  to  four  years,  $80  per  month  for  a  single  man,  and  up  to 
$150  for  a  man  with  a  wife  and  six  children. 

13.  The  policy  of  the  Federal  Board  is  not  to  separate  him  from  the 
payroll  until  he  is  placed  in  a  job  and  is  prepared  to  go  over  the  top  suc- 
cessfully in  civil  life. 

14.  At  present  the  Board  is  furnishing  training  at  the  following  places : 
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Greenville,  S.  C. ;  Rutland,  Mass. ;  Sanatorium,  S.  C. ;  New  Haven,  Conn. ; 
Saranac  Lake,  N.  Y. ;  El  Paso,  Texas;  Alexandria,  La.;  Johnson  City, 
Tenn. 

Arrangements  are  being  completed  for  training  at  the  following  places : 
Markleton,  Pa. ;  Catawba,  Va. ;  Dayton,  Ohio ;  Springfield,  111. ;  Health- 
win,  Ind. 

TRAINING  IN  CENTERS 
The  Board's  experience  in  training  tuberculous  cases  after  discharge 
from  the  sanatorium  has  been  found  worth  while  and  encouraging,  but  it 
has  served  to  emphasize  the  fact  that  to  keep  the  number  of  breaks 
down  to  a  minimum,  it  is  necessary  to  train  tuberculous  men  in  centers 
where  efficient  medical  supervision  can  be  given.  They  are  substandard 
physically.  They  must  be  returned  to  economic  health  through  a  period 
called  industrial  convalescence.  Mere  physical  health  is  restored  through 
sanatorium  treatment.  The  ability  to  earn  a  living  must  be  restored 
through  a  period  of  industrial  convalesencec.  The  combination  of  the 
two  is  necessary  to  establish  economic  rehabiliation.  In  other  words,  it 
is  not  only  necessary  that  the  tuberculous  have  restored  sufficient  health 
to  live,  but  sufficient  physical  health  to  earn  a  living.  The  reason  for 
breakdowns  after  discharge  from  the  sanatorium  is  due  to  the  fact  that 
only  a  limited  amount  of  physical  health  had  been  regained,  and  that  a 
long  enough  period  of  limited  activity,  that  is  industrial  convalescence 
under  medical  supervision  had  not  been  given  to  restore  an  amount  of 
physical  health  that  would  permit  earning  a  living.  From  one  to  two 
years,  even  three  or  four  in  some  cases,  may  elapse  between  apparent 
arrest  and  economic  health.  Training  ideally  bridges  over  this  period : 
it  is  better  than  the  part  time  workshop,  because  it  is  preparing  the  man 
for  a  lighter  and  better  paying  job. 

NEED  OF  TRAINING 

Training  under  medical  supervision  is  necessary  that  mental  activity 
may  be  made  to  take  the  place  of  physical  exertion,  that  a  trained  mind 
may  be  developed  to  compensate  the  physical  disability  and  that  skill  and 
knowledge  may  be  acquired,  to  enable  the  tuberculous  man  to  earn  his 
living  with  less  laborious  toil,  and  at  a  better  wage.  Training  that  will 
fit  these  men  for  a  livelihood  that  can  be  carried  on  by  intelligence  rather 
than  by  brute  force,  that  will  enable  them  to  live  rounded  out  lives, 
and  still  bank  or  keep  in  reserve  a  safe  margin  of  physical  energy,  means 
economic  rehabilitation.  It  means  the  joy  of  living;  it  means  life  for  an 
increasing  number,  rather  than  death  five  years  after  discharge  from  the 
sanatorium, 

CONSERVATION  OF  PHYSICAL  ENERGY 

Too  much  emphasis  cannot  be  given  to  the  fact  that  the  physical  energy 
of  a  tuberculous  case  must  be  conserved.  Be  it  in  occupation,  in  vocation, 
or  in  recreation,  the  activity  must  be  limited.     On  superficial  observation. 
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the  cases  may  look  and  feel  as  if  they  can  do  more  than  they  should.  It 
is  sometimes  difficult  for  one  who  has  not  had  several  years  of  experi- 
ence with  tuberculous  cases,  to  appreciate  to  what  degree  they  are  handi- 
capped. They  may  appear  strong,  but  they  tire  easily.  They  lack  stay- 
ing qualities.  They  must  be  gradually  worked  up  to  a  margin  of  safety 
below  their  maximum  physical  capacity.  They  should  never  exceed  it. 
A  few  small  indiscretions  or  even  some  "  party  "  with  the  boys  —  with 
complete  disregard  to  their  physical  limitations  —  may  undo  several 
months  of  careful  treatment.  To  stay  well,  they  must  keep  up  a  good 
lighting  resistance.  They  must  not  overdo.  The  factor  of  safety  de- 
mands that  the  tuberculous  do  less  than  they  are  able  to  do.  Effective 
medical  supervision  is  necessary  to  conserve  their  energy  during  the  period 
of  industrial  convalescence.  It  cannot  be  given  except  in  centers.  The 
development  of  training  centers  to  bridge  over  this  period  of  industrial 
convalescence  has  been  along  two  lines.  In  the  one,  a  sanatoria  group  is 
used,  as  at  Saranac  Lake  and  Rutland,  Mass.  Cases  receive  training  be- 
fore and  after  discharge.  Transportation  is  furnished  to  and  from  the 
workshop  and  school.  The  training  provided  is  elementary,  commer- 
cial, bookkeeping,  typewriting  and  mechanical  drawing,  shop  work,  etc. 

USE  OF  NATIONAL  SOLDIERS'  HOMES 

In  the  other,  the  use  of  National  Soldiers'  Homes  for  training  centers, 
is  an  execellent  method  of  solving  the  problem  of  providing  centers  of 
training  for  discharged  sanatoria  cases.  The  National  Soldiers'  Homes 
offer  many  advantages.  They  are  well  situated.  The  physical  proper- 
ties provide  adequate  housing  facilities  for  recreation  and  training.  The 
development  of  a  well  rounded  out  program  is  attainable.  At  present 
there  are  many  empty  beds  and  cooperative  arrangements  have  been  made 
with  the  National  Board  of  Governors.  Johnson  City.  Tennessee, 
inaugurates  the  scheme.  It  is  thought  that  eventually  the  National 
Soldiers'  Homes  may  become  transformed  into  industrial  schools  and 
colleges  for  rehabilitating  the  discharged  tuberculous  veterans. 

DISCUSSION  ON  PAPER  BY  DR.  TURNER 

T.  B.  Kidner,  New  York:  Will  Dr.  Turner  please  tell  us  a  little 
about  that  notable  thing  the  board  has  done,  the  training  of  the  group 
of  tuberculous  men  under  special  conditions  in  a  center,  in  the  South- 
west, where  there  have  been  very  few  breakdowns,  I  understand,  be- 
cause of  the  daily  medical  and  nursing  supervision  of  those  men? 

Miss  G.  I.  Pelton,  Denver:  Is  eighty  dollars  enough  for  these  men 
to  live  on  if  they  have  to  pay  a  certain  amount  for  insurance? 

Dr.  L.  B.  McBrayer,  Sanatorium,  N.  C. :  I  want  to  say  that  at  the 
State  Sanatorium  in  North  Carolina,  through  the  kindness  of  Mr.  Kidner 
when  he  was  representing  the  Federal  Board  for  Vocational  Educa- 
tion, we  have  had  this  vocational  instruction  covering  a  period  now  of 
about  eighteen  months.     It  is  satisfactory  from  every  standpoint  and  has 
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helped  us  wonderfully.  It  has  been  effective  in  keeping  the  patients  satis- 
fied, and  in  keeping  them  from  becoming  hospitalized. 

We  have  just  completed  building  a  workshop  for  the  boys  out  of  re- 
enforced  concrete  and  I  mention  that  to  show  you  that  we  really  think 
it  is  worth  while.  We  are  wonderfully  pleased  with  it  and  think  in  all 
institutions  where  chronic  patients  are  treated  it  is  an  absolute  necessity. 

Dr.  H.  A.  Pattison,  New  York:  I  was  unable  to  hear  all  of  Dr. 
Turner's  paper,  but  I  am  generally  familiar  with  the  problem.  I  don't 
know  how  much  he  said  to  you  about  providing  training  for  the  tuber- 
culous under  medical  supervision.  In  the  beginning  of  its  work,  the 
Federal  Board  took  the  position  that  it  would  build  no  special  institu- 
tions for  the  treatment  of  the  disabled  soldiers  and  that  they  would  use 
existing  institutions.  I  have  no  criticism  of  that  position  taken  at  that 
time  but  I  believe  that  the  policy  was  a  mistaken  one  so  far  as  the  dis- 
abled by  diseases  is  concerned. 

I  have  studied  the  problem  extensively  and  I  believe  that  it  is  abso- 
lutely essential  that  special  training  centers  be  provided  for  tuberculous, 
cardiac  and   other  chest  cases,  gas  cases,   etc. 

The  experience  of  the  Federal  Board  does  not  lead  us  to  believe  that 
they  are  going  to  be  very  successful  in  the  rehabilitation  of  these  cases 
if  they  continue  treati-ng  them  in  existing  institutions  with  well  people. 
It  is  impossible  to  provide  them  with  the  necessary  supervision  in  most 
cases.  They  are  a  special  class  needing  special  consideration,  and  it  is 
my  opinion,  and  I  feel  it  more  strongly  every  day,  that  it  is  going 
to  be  absolutely  necessary  to  provide  special  training  centers.  I  believe 
the  Federal  Board  recognizes  that.  A  number  of  their  vocational  ad- 
visors and  health  officers,  and  Dr.  Turner  with  them,  discussed  this  sub- 
ject one  evening  in  Colorado  Springs  and  passed  resolutions  expressing 
that  belief.  Our  own  regional  secretary,  in  the  study  of  conditions  in 
the  South,  sent  in  an  independent  report,  not  knowing  of  our  findings  in 
the  matter,  and  gave  the  opinion  that  special  training  centers  for  these 
cases  are  absolutely  necessary. 

If  the  Board  has  developed  any  fixed  policy  along  that  line,  I  am 
sure  that  we  should  be  glad  to  know  about  it. 

Dr.  B.  L.  Taliaferro,  Catawba  Sanatorium,  Va. :  I  am  very  much 
interested  in  this  subject  as  we  have  between  thirty  and  forty  soldiers 
at  Catawba  Sanatorium  in  Virginia  and  the  Board  has  already  made 
arrangements  to  start  a  school  of  training  there.  I  want  to  ask  Dr. 
Turner  if  there  is  any  way  of  getting  equipment  through  the  Government 
free,  for  instance,  typewriters  and  machines  in  the  machine  shop.  We 
expect  to  have  some  training  in  light  wood-working.  If  there  is  any 
way  we  could  get  machines  without  having  to  pay  for  them,  I  should 
like  to  know  about  it. 

We  have  found  telegraphy  very  interesting  to  the  patients.  I  am  in- 
terested in  it  myself ;  it  is  very  fascinating.  Any  one  who  has  a  small 
sanatorium  could  put  in  a  little  wireless  outfit  for  learning  at  very  small 
cost.     Of  course,  to  install  a  complete  outfit,  would  cost  more.     We  have 
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a  pole  one  hundred  feet  high  and  we  are  going  to  put  in  an  outfit  for  re- 
ceiving, and  I  hope  we  can  get  from  the  Government  an  outfit  for  sending. 

The  Chairman:     I  will  ask  Dr.  Turner  to  close  the  discussion. 

Dr.  Turner:  In  answering  the  question,  is  eighty  dollars  a  month  suffi- 
cient compensation  for  men  in  training,  I  would  say  that,  in  our  opinion, 
it  is  not  in  the  larger  cities,  such  as  New  York,  Chicago,  Philadelphia, 
and  Washington.  At  the  present  time,  there  is  a  bill  before  Congress  in- 
creasing the  allowance  to  one  hundred  dollars  per  month  for  trainees 
of  the  Federal  Board  in  these  larger  places. 

Mr.  Kidner,  in  his  question,  I  assume  was  referring  to  the  training  of 
Federal  Board  cases  in  the  University  of  Arizona  at  Tucson.  I  regret 
that  I  am  not  able  to  give  you  more  details.  We  have  had  in  train- 
ing between  one  hundred  twenty-five  and  one  hundred  fifty  men.  It 
has  not  been  as  much  of  a  success  as  we  had  anticipated,  due  to  diffi- 
culties in  making  arrangements  for  proper  medical  and  nursing  super- 
vision. The  problem  of  nursing  and  medical  supervision  confronts  us 
wherever  we  have  men  in  training.  It  is  being  gradually  solved.  At 
the  present  time,  we  have  a  superintendent  of  nurses  in  Central  Office, 
and  plans  are  maturing  for  the  development  of  really  efficient  nursing 
and  medical  supervision  for  tuberculosis  ex-service  men  in  training. 

In  reply  to  the  question  in  reference  to  equipment,  I  may  say  that  the 
Standing  Committee  of  the  Federal  Board,  which  passes  on  the  larger 
policies  of  the  Division  of  Rehabilitation,  has  approved  the  expenditure  of 
any  sum  up  to  $5000  for  equipment  at  any  one  institution.  In  the  in- 
stitutions where  more  than  $5000  is  necessary  special  action  has  to  be 
taken  in  the  individual  case. 


CONTROL  OF  TUBERCULOSIS   IN   INDUSTRIAL 
ORGANIZATIONS 

By  John  S.  Billings,  M.D. 

New  York 

Pulmonary  tuberculosis  is  the  most  difficult  problem  in  industrial 
medicine,  and  one  that  is  always  present.  This  is  because  of  its  great 
frequency  and  its  long  duration,  which  often  carries  the  case  beyond  the 
period  of  absence  and  amount  of  financial  assistance  usually  allowed. 
The  solution  of  the  problem  is  further  hampered  by  many  underlying 
factors  which  have  to  be  considered  before  the  right  course  can  be  deter- 
mined  upon.     Among  these  varying  conditions   are : 

1.  Personnel  of  Organization;  e.g., 

(a)  Manual  labor 

(b)  Skilled  labor 

(c)  Clerical  staff,  etc. 

2.  Social  and  Racial  Status  of  Personnel,  including: 

(a)  Wages 

(b)  Intelligence,  etc. 

3.  Working  and  Welfare  Conditions  of  Organization: 

(a)  Sanitation  of  place  of  work 

(b)  Hours  and  rest  periods 

(c)  Rest  rooms  and  lunch  rooms. 

4.  Financial  Assistance  available  from 

(a)  Company   funds 

(b)  Benefit  Associations 

(c)  Local  charitable  organizations 

(d)  Family  resources 

5.  Medical  Care  Provided  by  Organization. 

6.  Local  FaciHties  for  Care: 

(a)  Hospitals 

(b)  Sanatoria 

(c)  Dispensaries 

(d)  Home  medical  and   nursing  care,   supplied  by   local  health 
authorities  or  private  organizations. 

All  of  the  above  vary  widely  in  different  localities  and  in  different  busi- 
ness organizations. 

But  given  a  fixed  set  of  conditions,  standards  of  procedure  may  be 
worked  out,  observance  of  which  will  be  of  the  greatest  assistance  to  lay 
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executives,  physicians  and  nurses,  and  lastly  and  most  important,  to  the 
patients  themselves. 

The  procedure  described  here  is  the  one  followed  in  the  Eastern  Group 
of  Telephone  Companies  of  the  l^ell  Telephone  System,  comprising  about 
65,000  employees.  Here  the  best  of  conditions  obtain  under  each  of 
the  six  groups  mentioned  above.  The  personnel  consists  of  semi-skilled, 
skilled  and  clerical  labor,  of  high  intelligence,  good  social  status,  and  re- 
ceiving adequate  wages.  The  conditions  under  which  the  employees  work 
are  of  the  very  best,  the  companies  realizing  that  proper  light  and  ventila- 
tion, rest  and  retiring  rooms,  lunch  rooms  supplying  appetizing  food,  and 
frequent  rest  intervals,  pay  for  themselves  many  times  over  in  a  healthy 
and  happy  working  force.  There  are  no  occupational  diseases  in  the  tele- 
phone industry.  Because  a  large  proportion  of  the  employees  come 
from  the  age  group  that  is  particularly  liable  to  pulmonary  and  nervous 
disorders,  the  employees  have  their  share  of  such  ailments.  But  the 
incidence  is  well  below  that  of  the  general  public,  and  that  of  most 
other  business  organizations. 

A  generous  benefit  fund  (maintained  by  the  Companies  with  no  con- 
tributions from  employees)  furnishes  ample  care  in  accident  and  sick- 
ness, and  also  provides  for  pensions,  death  benefits,  etc. 

Medical  departments,  with  physicians,  nurses,  excellent  quarters  and 
ample  facilities,  are  maintained. 

The  local  facilities  for  care  are  extremely  good,  particularly  in  New 
York,  where  hospital,  sanatorium,  and  dispensary  facilities  are  readily 
available,  and  are  of  a  high  degree  of  excellence. 

The  three  main  problems  in  dealing  with  industrial  tuberculosis  in 
such  an  organization  are : 

1.  The  elimination  of  tuberculosis  from  the  organization.  This  can  be 
accomplished  by  medical  examination  of  all  applicants,  and  periodic 
reexaminations  of  employees,  and  in  no  other  way. 

2.  The  protection  of  others.  The  accepted  methods  for  the  protection 
of  others  against  infection  are  well  known,  and  do  not  need  repeti- 
tion. 

3.  The  care  and  disposition  of  tuberculous  employees,  the  object  in 
view  being: 

(a)  To  secure  recovery  and  return  to  work; 

(b)  Failing  in  that,  to  rehabilitate  as  far  as  possible  and  secure 
proper  living  conditions. 

(c)  To  care  for  advanced  cases. 

As  in  almost  every  other  business  organization,  medical  recommenda- 
tions for  the  care  of  tuberculous  employees,  involving  financial  aid  and 
leave  of  absence,  are  passed  on  by  lay  officers.  To  them  the  economic 
prognosis  is  of  first  importance.  This,  together  with  length  of  service 
and  quality  of  work,  determine  the  amount  and  duration  of  assistance. 
Technical  terms  are  not  understood  or  desired.     In  the  Telephone  Com- 
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panics  the  cases  are  widely  scattered,  and  are  seen  by  different  physicians. 
A  simple,  practical  classification,  with  an  accepted  method  of  disposi- 
tion for  each  class,  is,  therefore,  not  only  desirable  but  necessary,  and 
some  standard  recommendation  form  should  be  used,  giving  only  the  in- 
formation desired  by  laymen. 

To  meet  the  above  indications  the  following  standards  of  classification 
and  disposition  were  introduced,  and  have  given  good  results  and  satis- 
faction to  all  concerned. 

CLASSIFICATION  OF  CASES 

1.  Very  Incipient:  Slight  lesion;  no  tubercle  bacilli  ever  found  in 
sputum;  general  condition  fair  to  good;  diagnosis  confirmed  by  x-ray. 
Such  very  early  incipient  cases,  with  proper  care,  recover  in  most  in- 
stances, the  employees  returning  to  work  within  two  or  three  months, 
often  without  knowing  they  have  had  tuberculosis.  Early  recognition  is 
most  important,  as  further  progress  markedly  lessens  the  chances  of  re- 
covery. In  these  cases,  with  their  favorable  outlook,  special  assistance  is 
usually  justifiable  both  from  a  humanitarian  as  well  as  an  economic 
standpoint.  Being  non-infectious,  they  may  and  should  be  treated  at 
rest  homes,  not  especially  intended  for  or  associated  with  tuberculosis. 
Where  such  homes  are  not  available,  they  should  be  sent  to  sanatoria 
for  incipient  cases.  To  secure  the  best  results,  neither  these  cases,  nor 
those  in  Group  2,  as  a  general  rule,  should  be  allowed  to  remain  at  home, 
under  original  conditions,  even  with  the  best  of  medical  and  nursing 
care.  Time  is  an  important  element,  and  the  diagnosis  of  "  possible  tuber- 
culosis "  should  be  made  as  speedily  as  possible,  without  delays  for  re- 
peated sputum  examinations,  prolonged  temperature  observations,  and 
consultation  examinations.  True,  many  of  the  cases  have  not  tuber- 
culosis at  all,  but  the  patients  are  ill  and  need  care,  as  shown  by  loss  of 
weight,  elevation  of  temperature,  disturbed  digestion  and  abnormal  lung 
findings. 

Of  a  consecutive  group  of  42  such  cases,  38  returned  to  and  remained 
at  work,  after  an  average  absence  of  three  months.  A  considerable 
proportion  of  these  cases  are  probably  not  tuberculosis;  the  same  is  true 
of  ordinary  sanatorium  figures.  Rest  home  treatment  obviates  the 
stigma  of  tuberculosis,  often  unjustified,  yet  crippling  activity  throughout 
life.     Sanatorium  treatment  is  the  only  other  resource. 

2.  Early  Favorable:  Moderate  lesion;  tubercle  bacilli  present  now  or 
formerly;  condition  fair  to  good.  These  early  favorable  cases  (with  posi- 
tive sputum)  are  dangerous  to  others,  and  should  be  treated  in  special 
tuberculosis  sanatoria.  The  outlook  for  recovery  and  return  to  work  is 
still  quite  good,  although  from  six  to  nine  months  is  usually  required. 
Such  cases,  to  ensure  recovery,  should  be  sent  to  sanatoria  for  incipient 
cases  only.  They  should  not  be  sent  to  general  tuberculosis  institutions, 
where  the  association  with  advanced  cases  is  depressing  and  harmful. 
Some  free  state  or  city  sanatoria  are,  therefore,  not  advantageous,  as 
they  receive  all  groups  of  cases. 
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3.  Moderately  Advanced:  Lesion  moderate  to  extensive;  there  may 
be  continued  fever ;  tubercle  bacilli  as  in  Class  2 ;  condition  fair  to  poor. 
These  moderately  advanced  cases,  with  proper  care  and  little  or  no  work, 
sometimes  remain  in  relatively  good  health  for  years.  But  return  to 
work  is  usually  only  temporary,  is  often  followed  by  relapse,  and  should 
not  be  encouraged.  Because  of  the  slight  chance  of  complete  recovery, 
such  cases  should  not  be  sent  to  expensive  sanatoria,  which  are  intended 
for  the  permanent  restoration  to  health  of  incipient  cases,  and  where 
they  stand  in  the  way  of  curable  cases.  When  institution  care  is  in- 
dicated, they  should  be  cared  for  in  private,  semi-private  or  free  tuber- 
culosis institutions  accepting  cases  in  the  more  advanced  stages.  But 
many  may  safely  remain  at  home,  provided  they  receive  proper  care  and 
observe  the  necessary  precautions  to  protect  others,  particularly  children. 
A  short  period  of  instruction  at  a  sanatorium  is  often  warranted. 

4.  Advanced:  These  include  all  that  the  name  implies,  the  disease 
progressing  to  its  termination.  Such  advanced  cases,  with  no  chance  of 
recovery  and  return  to  work,  are  usually  better  oflf  at  home  with  their 
families,  if  the  conditions  are  satisfactory.  Before  hurrying  them  into  an 
institution,  an  attempt  should  be  made  to  correct  unsatisfactory  home 
conditions,  and  to  make  removal  unnecessary.  Less  money  is  required 
to  furnish  satisfactory  sleeping  conditions,  good  food  and  medical  care 
at  the  home  than  in  an  institution.  WHiere  unfavorable  home  conditions 
make  it  necessary,  however,  they  should  be  sent  to  free,  or  very  moderate- 
priced  hospitals,  as  near  their  homes  as  possible.  As  in  Group  3,  sana- 
torium care  should  not  be  recommended,  an  additional  reason  being  that 
sanatoria  are  not  equipped  to  furnish  the  additional  nursing  and  medical 
care  required  in  such  cases. 

Recommendation  Form:  The  form  used  for  submitting  recommenda- 
tions for  medical  care,  is  shown  herewith.  Instructions  for  the  examining 
physician  are  given  on  the  reverse.  The  examining  physician  is  respon- 
.sible  for  the  classification  of  the  case  and  the  prognosis. 

The  investigation  of  home  and  family  conditions  is,  of  course,  best 
made  by  nurses. 

The  period  of  absence  set  should  be  three  months  in  all  cases  with  a 
prospect  of  recovery  and  return  to  work.  At  least  six  months  should 
be  recommended  in  others. 

Progress  Reports:  Each  case  should  be  followed  up  monthly,  and  in- 
formation obtained  as  to  condition. 

Return  to  Work:  Even  after  return  to  work,  cases  should  be  kept 
under  observation,  and  be  reexamined  every  two  or  three  months  for  a 
year. 

RESULTS 

No  figures  can  be  given  as  to  the  total  number  of  cases  in  each  class 
for  any  particular  period  of  time,  nor  as  to  the  results. 
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In  the  metropolitan  area  of  the  New  York  Telephone  Company,  29  per 
cent,  of  all  cases  of  pulmonary  tuberculosis  under  observation  during  1918 
and  1 919  returned  to  and  continued  on  duty.  Eventually,  with  better 
facilities  for  early  recognition  and  prompt  institution  of  treatment,  the 
proportion  of  recoveries  should  reach  50  per  cent. 

During  that  time  the  proportion  of  advanced  cases  fell  from  35  per 
cent,  to  10  per  cent.,  the  moderately  advanced  from  40  per  cent,  to  20 
per  cent.,  with  corresponding  increases  in  the  two  early  classes.  Many 
moderately  advanced  and  advanced  cases  have  been  safely  and  happily  re- 
turned to  their  homes  and  families  from  institutions.  This  alone  was  well 
worth   accomplishing. 

MEDICAL  DEPARTMENT 

CASE  OF  TUBERCULOSIS 

REPORT  AND  RECOMMENDATION 

Medical  Officer 

19 

TO 
FROM 

Examination  of Occupation 

Department Division Business  Address 
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SUMMARY 

An  attempt  has  been  made  to  set  forth  the  following: 

1.  That  where  possible,  a  standard  method  of  procedure  should  be 
adopted  in  caring  for  cases  of  tuberculosis  in  industry. 

2.  That  the  procedure  should  be  adapted  to  the  needs  of  lay  execu- 
tives, and  based  on  the  economic  prognosis. 

3.  That  cases  in  the  earliest  stages,  including  those  only  suspected  of 
having  the  disease,  should  be  constantly  sought  for,  and  at  once  put  under 
treatment  in  rest  homes,  with  a  view  to  early  and  permanent  recovery. 

4.  That  such  cases  should  not  be  stigmatized  as  having  tuberculosis. 

5.  That  many  cases,  in  which  the  economic  prognosis  is  poor,  are  cared 
for  better  and  more  cheaply  at  their  homes  than  in  institutions. 


INFORMATION  FOR  PHYSICIANS 

In  giving  the  information  called   for  on  the   face  of  the  report  the  examining 
physician  is  requested  to  observe  the  following: 

AMOUNT   OF   LUNG    INVOLVEMENT:     Information   is    desired   as   to   what 
lobes  are  involved,  existence  of  cavities,  if  pleurisy  is  present,  etc. 
STAGE  OF  DISEASE:     This  is  to  be  stated  as 

1.  Very  incipient.     (Sputum  has  never  shown  tubercle  bacilli;  general  condition 
excellent;   prospect  of  early  return  to  work  good). 

2.  Early    Favorable.      (Sputum    has    shown    tubercle   bacilli;    general    condidtion 
good;  prospect  of  recovery  and  return  to  work  good). 

3.  Moderately  Advanced.     (Sputum   as   in   2;    general  condition   fair  to   good; 
prospect  of  complete  recovery  and  return  to  continuous  work  poor). 

4.  Advanced.     (Sputum  as  in  2 ;  general  condition  poor;  fever,  etc.;  no  prospect 
of  return  to  work). 

In   estimating  stage   of   disease,   the   amount   of   physical   disability,   presence   of 
fever,  etc.,  must  be  considered,  as  well  as  extent  of  lesion. 

PROSPECT  OF  RECOVERY  AND  RETURN  TO  WORK:  This  should  be 
stated  as  Good  —  Fair  —  Bad  —  None.  The  question  of  permanent  return  to  work 
is  important,  as  the  sputum  must  be  negative. 

HOME  CARE:  This  should  include  housing  conditions,  whether  patient  has 
separate  room  and  bed,  proper  and  sufficient  food,  and  if  necessary  precautions 
to  protect  others   are  being  observed. 

FAMILY  CIRCUMSTANCES:  Should  be  described  as  Good  — Fair  —  Poor — 
Very  Bad. 

DURATION  OF  ABSENCE:  The  period  of  absence  in  cases  in  the  first  and 
second  stage  should  not  exceed  three  months.  It  will  be  extended  if  necessary. 
In  stage  four  six  months  should  be  recommended. 

RECOMMENDATION :  In  recommending  that  a  patient  remain  at  home,  the 
physician  should  make  sure  that  the  patient  will  have  good  care,  proper  and  suffi- 
cient food,  continuous  medical  attention,  and  that  necesssary  precautions  to  protect 
others  are  observed.  He  shotild  consider  the  real  interests  of  the  patient  and  the 
family,  and  not  be  imduly  swayed  by  unwillingness  to  enter  a  sanatorium  or  other 
institution,  from  fear  of  homesickness  or  other  inadequate  reason.  Cases  in  an 
early  stage,  and  with  a  relatively  good  prospect  of  recovery  and  permanent  return 
to  work,  should  enter  sanatoria  and  not  be  sent  to  institutions  where  they  will  come 
in  contact  with  advanced  cases.  More  advanced  cases  should  not  be  sent  to  sana- 
toria. If  the  home  conditions  are  not  satisfactory,  and  medical  care  is  required, 
they  should  enter  a  tuberculosis  hospital. 

(Back) 
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DISCUSSION  ON  PAPER  BY  DR.  BILLINGS 

Walter  S.  Ufford,  Washington,  D.  C:  I  want  to  ask  Dr.  Billings 
whether,  in  view  of  what  we  are  told  of  the  spread  of  infection  in  the 
home  where  there  is  a  tuberculosis  focus,  in  these  cases  where  there 
are  children,  can  we,  as  executives  called  upon  for  advice,  recommend 
that  this  class  that  he  speaks  of  be  kept  at  home  and  not  sent  to  a  hos- 
pital ? 

Dr.  L.  B.  McBrayer,  Sanatorium,  N.  C. :  I  would  just  like  to  ask 
what  success  Dr.  Billings  has  found  in  the  care  of  these  patients  in  the 
private  home  by  the  average  physician.  "Sly  experience  with  some  of  the 
executives  of  the  Southern  Bell  Telephone  Company  is  that  it  was  not 
very  satisfactory. 

Miss  G.  I.  Pelton,  Denver:  May  I  ask  if  Dr.  Billings  considers  the 
economic  outlook  of  the  patient  only  from  the  standpoint  of  the  Bell 
Telephone  or  from  a  general  standpoint?  I  think  our  experience  is  that 
many  persons  with  moderate  tuberculosis  are  able  to  return,  in  time,  to 
hard  work. 

Dr.  Billings:  Replying  to  question  i,  as  to  the  advisability  of  the 
National  Tuberculosis  Association  endorsing  the  non-removal  of  open 
cases  to  institutions  when  there  are  children  or  other  unsatisfactory 
conditions  in  the  home,  I  attempted  to  make  clear  that  only  where  the 
home  conditions  could  be  made  satisfactory,  was  the  leaving  of  the 
patient  at  home  approved  and  authorized.  It  is  freely  admitted  that 
the  problem  presented  by  the  particular  group  of  persons  dealt  with 
in  this  paper,  was  far  easier  to  solve  than  it  would  be  with  the  general 
pubUc,  because  of  the  better  social  status,  and  the  greater  availability  of 
financial  aid. 

As  to  the  results  of  the  care  of  cases  in  their  homes,  by  the  average 
private  physician,  nothing  hopeful  can  be  said.  Only  those  cases  were 
encouraged  to  remain  at  home  in  which  the  prognosis  was  poor.  In  all 
other  cases,  where  there  was  even  a  chance  of  recovery  and  return  to 
work,  everything  possible  was  done  to  give  the  patients  that  chance. 


THE  PROGRAM  OF  THE  AMERICAN  RED 
CROSS  WITH  REFERENCE  TO  TUBERCU- 
LOSIS AND  OTHER  DISEASES 

By  Ervin  a.  Peterson,  M.D. 

Washington,  D.  C. 

I  WANT  you  to  forget,  if  possible,  all  of  the  definitions  which  you  have 
already  heard  with  reference  to  the  Red  Cross  program  except  what  you 
heard  last  night  from  Miss  Fox. 

One  can't  think  of  any  organization  entering  upon  any  kind  of  a 
program  unless  it  very  carefully  examines  itself  to  see  whether  it  is  the 
kind  of  organization  which  should  proceed  with  that  program.  There- 
fore, let  us  bring  our  thoughts  together  (I  know  you  have  thought  about 
it,  and  I  want  to  think  with  you)  and  get  the  data  before  us,  before  con- 
sidering the  final  points.     The  first  point  is  this : 

What  kind  of  organization  is  the  American  Red  Cross  ? 

Again  will  you  please  forget  the  definitions  of  the  American  Red 
Cross  which  you  have  heard. 

First,  the  American  Red  Cross  is  an  organization  of  about  25,000,000 
folks  —  members.  Now  don't  think  that  we  are  unaware  that  numbers 
of  persons  have  become  members  of  the  American  Red  Cross  by  being 
buttonholed  in  hotels  or  on  street  comers  and  having  a  dollar  extracted 
from  them.  But  a  large  number  of  people  are  members  of  the  American 
Red  Cross  because  they  choose  to  be.  It  is  then  an  organization  of  some 
25,000,000  members  grouped  into  chapters,  auxiliaries  and  branches,  scat- 
tered all  over  the  United  States  and  the  possessions  of  the  United  States. 

Second,  it  is  an  organization  of  which  10,000,000  members  have  had 
definite  practice  in  service  for  other  folks.  Now,  there  is  a  good  deal 
of  difference  between  having  an  ideal  of  service  and  having  actually  spent 
your  time  and  muscle  in  service.  The  American  Red  Cross  is  an  organi- 
zation which  has  probably  10,000,000  members  who  have  taken  some  time 
away  from  their  daily  tasks  and  have  given  that  time  to  the  service  of 
others.  They  are  attuned,  if  you  will,  to  service  on  behalf  of  the  other 
fellow. 

The  American  Red  Cross  is  composed  of  members  whose  service  has 
had  a  romantic  background.  There  is  considerable  importance  attached  to 
the  fact  that  a  service  is  backed  by  romance,  and  the  service  which  has 
been  given  by  the  millions  of  members  of  the  American  Red  Cross  has 
been  backed  with  such  romance  as  to  add  a  greater  significance  to  the 
emblem  of  the  American  Red  Cross. 

The  American  Red  Cross  is  composed  of  members  whose  service  has 
brought  to  them  certain  rewards.     It  is  true  in  child  training  that  the 
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thing  which  a  child  does  the  "  next  time  "  is  the  thing  which  brought  joy 
the  "  last  time."  In  this  respect  most  of  us,  are  just  grown  up  children  — 
the  things  we  tend  to  do  to-morrow  are  the  things  which  brought  us 
satisfaction  yesterday.  Thus,  service  which  was  rendered  on  behalf  of 
humanity,  service  to  other  folks  which  has  brought  the  approbation  not 
only  of  our  countrymen  but  of  the  world,  tends  to  be  repeated  or  con- 
tinued to-morrow.  We  have  experienced  satisfaction  as  a  result  of  having 
served ;  therefore  we  are  inclined  again  to  undertake  service  in  the  same 
way,  in  the  same  field  to-morrow.  This  inclination  is  a  tremendous  power 
which  we  must  take  into  account  when  we  consider  the  American  Red 
Cross  as  a  force.  The  service  given  by  American  Red  Cross  workers 
is  a  service  rendered  under  a  definite  banner,  a  banner  which  has  stood 
for  service  for  a  long  time,  a  banner  which  has  been  added  to  by  all  of 
these  services  so  that  when  one  sees  the  American  Red  Cross  to-day  one 
sees  more  than  just  two  crossed  red  stripes.  There  has  been  woven  into 
that  banner  so  much  of  romance,  so  much  of  feeling  of  satisfaction,  that 
there  is  a  tendency,  not  a  great  tendency,  mind  you,  nor  is  there  a 
tendency  on  the  part  of  all  people,  but  there  is  a  tendency  on  the  part  0^ 
many  of  those  who  have  served  under  or  supported  that  banner  to  con- 
tinue —  to  "  carry  on  " —  under  its  leadership.  They  had  carried  out 
that  idea.  It  makes  no  difference  that  there  are  other  forces  in  the  field 
which  might  expand  to  do  the  things  which  the  Red  Cross  is  proposing  to 
do.  The  Red  Cross  is  ready  now.  When  a  better  fitted  or  more  logically 
chosen  organization  is  ready  to  accept  and  carry  on  the  responsibilities 
of  any  work  begun  by  the  Red  Cross,  an  adjustment  will  be  desirable 
and  can  be  made. 

Meantime,  here  we  have  a  big  national  organization,  composed  of 
workers  and  people  ready  to  support  those  workers.  Here  we  have  a 
nation  awake  as  never  before  to  its  social  needs,  and  large  among  these, 
its  health  needs.  Shall  we  discard  this  organization  because  the  emer- 
gency which  necessitated  its  rapid  development  and  expansion  has  ceased 
to  exist?  Shall  we  begin  again  at  the  bottom,  or  at  the  near-bottom  of 
coordinating  other  people's  beginnings,  to  build  up  a  similarly  great  force, 
with  a  similarly  great  backing? 

Can  the  Directors  of  the  American  Red  Cross  say  to  you  social 
workers:  "We  will  junk  this  whole  thing  and  let  it  die,  because  we 
don't  need  such  a  standing  army  for  emergency  work.  But  we  know 
there  is  much  peace  time  work  for  such  social  force  as  the  American  Red 
Cross." 

Should  we  not  rather  say :  "  Here  is  a  great  social  force  bom  for  serv- 
ice. Here  is  a  great  opportunity  for  national  service.  How  can  this 
organization  help  to  meet  the  country's  needs  ?  Where  can  the  American 
Red  Cross  Service  spirit  best  serve  the  American  Nation?  Wliat  piece 
of  work  in  the  general  peace  program  of  reconstruction  and  new  con- 
struction is  the  Red  Cross  best  fitted  to  undertake  ?  " 

It  seems  to  me  the  second  point  that  we  must  discuss  with  reference 
to   a   program  is   the  record  of   an  organization.     Therefore   we   ask: 
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"  What  is  the  record  of  the  American  Red  Cross  in  the  field  of  health?  " 
because  we  are  talking  about  a  health  program. 

I  want  to  go  over  very  rapidly  some  of  the  things  that  would  indi- 
cate the  record  of  the  American  Red  Cross.  What  are  the  achievements? 
What  is  the  thing  to  which  we  are  attuned  ?  What  is  the  thing  to  which 
the  American  Red  Cross  member  looks  when  he  wants  to  tell  somebody 
else  what  "my  association"  has  done?  Those  things  form  the  back- 
ground upon  which  we  must  build  a  sane  program  for  the  future.  For 
instance,  the  American  Red  Cross  has  placed  in  communities  some  five 
hundred  Red  Cross  nurses.  It  has  done  in  health  education,  for  instance, 
a  thing  which  is  tremendous:  just  for  1918  there  were  about  50,000 
women  graduated  from  the  course  in  home  care  for  the  sick  —  home 
nursing.  About  16,900  in  just  that  year  were  graduated  from  the  class 
in  dietetics.  There  were  25,000  graduated  from  the  first  aid  courses. 
Now  these  are  just  bare  figures  indicating  those  who  were  certificated 
from  these  classes  and  do  not  include  the  thousands  of  persons  who  were 
trained  to  do  special  pieces  of  work  during  great  epidemics  and  disasters. 

In  the  past  the  American  Red  Cross  has  done  two  things  in  the  health 
field  :  ( I )  It  has  cooperated  with  our  national  health  agencies,  with  our 
legally  constituted  local  health  authorities,  with  the  United  States  Public 
Health  Service,  in  doing  different  kinds  of  things  in  the  health  field;  it 
has  cooperated  with  these  agencies  in  supporting  financially,  morally  and 
with  volunteer  service  movements  which  these  agencies  were  promoting; 
picturing  to  its  chapters  the  movement  which  another  national  organiza- 
tion was  putting  forward,  in  such  a  way  that  the  chapters  took  it  up  and 
added  their  influence  and  their  energy  and  their  work  to  the  whole  move- 
ment. (2)  It  has  always  done  health  work  in  disasters;  it  has  done  all 
kinds  of  work  during  the  war;  it  fought  typhus  in  Serbia;  it  fought 
tuberculosis  in  Italy;  it  fought  infant  mortaHty  in  France;  it  fought  mal- 
nutrition in  Belgium,  and  so  you  could  go  on.  All  over  war-stricken 
Europe,  the  American  Red  Cross  did  health  things,  so  there  is  behind 
the  American  Red  Cross  a  tradition  of  doing  health  things.  It  is  then 
an  organization  of  millions  of  people  attuned  to  service  which  has  brought 
to  them  great  satisfaction,  and  which  in  turn  elicits  enthusiasm,  and  it 
has  a  record  of  successful  achievements  in  the  field  of  health  here  and 
abroad. 

Now,  with  those  two  things  in  mind,  i.e.,  one,  the  kind  of  organiza- 
tion it  is,  and  two,  its  record  in  the  health  field,  the  American  Red  Cross 
sat  down  to  determine  what  specific  things  it  should  do  in  this  country  in 
the  field  of  health.  I  think  it  was  wise  for  the  American  Red  Cross  to 
sit  down  and  determine  what  the  specific  thing  was  that  it  should  do. 
I  am  glad  it  didn't  jump  into  it  all  at  once.  In  considering  national 
organizations  from  the  standpoint,  now,  not  of  the  doctor  or  health 
worker  but  from  the  standpoint  of  the  sociologist  or  psychologist,  there  are 
some  very  important  considerations  which  have  to  be  brought  into  this 
discussion. 

First,    no    national   organization    (I    am   speaking    now    rather    dog- 


ERVIN    A.    PETERSON,    M.D.  433 

matically,  and  there  might  be  exceptions  to  this)  has  ever  grown  up  on  a 
basis  of  a  broadly  diversified  program,  that  is  to  say,  without  pretty 
sharply  defined  aims  and  objects  capable  of  concrete  expression,  A  na- 
tional organization  which  depends  upon  lay  membership  for  support, 
must  profess  aims,  propose  activities,  and  produce  results,  which  folks, 
not  you  and  I,  but  I  mean  /ay-folks,  can  see. 

We  believe  that  there  must  be  definite  projects  which  are  to  be  held 
before  those  members  for  those  members  to  see.  As  definite  a  thing,  for 
instance,  as  a  Red  Cross  nurse  in  the  field  of  health,  projects  that  they 
can  see  and  projects  that  answer  the  question :  "  What  does  your  Chapter 
do?"  If  the  Red  Cross  member  thus  accosted  can  reply,  "  Oh,  we  hire 
a  Red  Cross  nurse," —  well,  that  answers  the  question. 

Now,  then,  in  the  field  of  health  the  American  Red  Cross  will  set  out 
to  establish  certain  things.  One  of  those  things  is  the  Red  Cross  nurse, 
and  another  of  those  things  is  health  education,  which  folks  don't  see  so 
very  well.  But  a  definite  and  powerful  factor  in  health  education  which 
folks  can  see,  which  is  coming  now  to  mean  something  in  the  subcon- 
sciousness of  all  of  us,  is  the  health  center,  doing  two  things,  harness- 
ing the  interest  in  health,  which  is  dominant,  and  harnessing  an  interest 
in  centering  our  efforts  upon  some  declared  objective. 

The  health  center,  then,  is  the  one  other  activity  which  the  American 
Red  Cross  wishes  to  idealize  before  its  chapters  so  that  when  you  or 
anybody  else  may  say  to  a  chapter,  "What  does  your  Chapter  do?"  the 
chapter  may  answer,  "  We  have  a  health  center,"  and  the  question  is 
answered. 

I  just  want,  in  closing,  to  give  this  idea  of  what  is  forming  in  my  mind 
as  to  the  health  center  proposed  by  the  American  Red  Cross. 

In  the  first  stage,  a  health  center  has  to  do  purely  with  striving  for 
an  education  for  folks  along  health  lines,  of  telling  people  "  how."  It 
must  develop  methods  of  enticing  people  inside  its  center  and  putting  them 
in  touch  with  the  literature  that  is  available  all  over  the  United  States, 
adding  the  personal  touch  to  the  literature.  This  first  type  may  be  under- 
taken by  any  chapter.  I  am  thinking  in  terms  of  my  little  town  of  about 
300  population.  The  next  step  adds  a  diagnostic  clinic,  next  the  operat- 
ing clinic  and  probably  later  adds  hospital  facilities  for  the  whole  county, 
becoming  a  unit  taking  care  of  the  health  and  sickness  of  all  dwellers  in 
that  county. 

This  is  the  program  of  the  American  Red  Cross. 

DISCUSSION  ON  PAPER  BY  DR.  PETERSON 

Dr.  C.  H.  Lerrigo,  Topeka,  Kan.:  I  wish  that  Dr.  Peterson  would 
tell  us  more  about  the  health  center. 

Dr.  Peterson:  Some  one  said  the  other  day  that  the  definition  of  the 
health  center  is  most  elusive.  It  may  or  it  may  not  have  a  separate 
building ;  it  may  or  it  may  not  have  clinics ;  it  may  or  may  not  be  presided 
over  by  a  technical  worker.     I  think  it  might  well  be  described  in  terms 
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of  the  visible  church  (not  at  all  in  the  spirit  of  sacrilege),  "Where  two 
or  three  are  gathered  together  in  the  name  of  good  health,  there  is  a  health 
center." 

I  am  thinking  of  the  health  center  physically,  for  instance,  in  its  simplest 
terms.  Physically,  then,  a  health  center  is  a  room  —  it  may  be  more 
than  one  room  or  it  may  be  part  of  a  room,  but  it  is  a  room  with  a 
definite  health  center  sign  on  the  door.  There  is  in  that  room  an  informa- 
tion desk  which  gathers  all  of  the  information  needed  to  guide  the  people 
of  the  community  to  the  health  facilities  of  that  community,  it  makes  no 
difference  how  meager  or  how  extensive  they  are.  It  has  to  do  with  tell- 
ing this  parent  what  to  do  with  the  feeble-minded  child,  or  telling  this 
father  what  to  do  with  an  epileptic  son.  It  has  to  do  with  telling  where 
the  hospital  is  and  how  to  get  in,  the  importance  of  early  diagnosis  and 
all  that  sort  of  thing. 

I  am  thinking  in  the  simplest  terms  and  I  am  getting  down  to  a  con- 
crete idea. 

I  see  around  the  walls  of  that  room  racks,  and  I  see  upon  those  racks 
the  Hterature  which  is  available  from  all  of  our  national  organizations, 
governmental  and  private.  I  see  all  of  that  literature  gathered  together 
under  captions  suggesting  human  needs. 

I  see  over  here,  for  instance,  much  material  on  tuberculosis,  how  to 
prevent  it,  how  to  cure  it,  how  to  sleep  out  doors,  how  to  arrange  for  this 
without  incurring  too  great  expense. 

I  see  over  here  in  this  rack  literature  that  has  to  do  with  child  welfare. 
I  see  over  there  something  that  has  to  do  with  the  feeding  of  school 
children.  I  see  over  here  what  has  to  do  with  suitable  clothing,  and 
over  there  literature  covering  all  of  the  other  health  needs  of  the  com- 
munity. I  see  in  that  room  a  panel  exhibit  on  tuberculosis,  on  how  to 
use  the  family  physician,  on  how  to  assist  the  local  health  officer  in 
making  the  town  better,  on  how  to  feed  children  and  so  on.  I  see  used 
in  that  little  health  center  all  sorts  of  social  devices  which  bring  people 
in.  I  see  plays  by  the  third  grade,  which  bring  all  the  mothers  of  the 
children  of  the  third  grade,  I  see  moving  picture  shows,  I  see  lantern 
slides,  I  see  lectures,  I  see  there  the  center  for  all  the  educational  classes, 
the  first  aid  classes,  the  classes  for  home  care  for  the  sick,  the  dietetics 
classes,  the  Little  Mothers'  League ;  I  see  all  of  those  things  in  this  health 
center,  which  can  be  conducted  in  any  community,  by  a  layman,  a  volun- 
teer, if  necessary.  Bring  all  the  professional  supervision  that  you  can 
possibly  bring  to  that  layman,  realizing  all  the  time  that  you  will  not  get 
exactly  the  kind  of  service  that  you  want,  but  that  you  will  get  a  service 
which  will  do  a  tremendous  amount  of  good,  and  which  will  lead  on  to 
the  service  that  we  are  looking  for. 

In  that  health  center  one  important  thing,  for  instance,  is  keeping 
tabs  on  the  growth  of  children  through  the  measuring  and  weighing 
scheme.  It  doesn't  take  a  nurse  or  a  doctor  to  weigh  a  child,  and  there 
is  no  sense  in  delegating  that  entirely  to  either.  Anybody  can  weigh  a 
child  and  anybody  can  measure  a  child,  and  anybody  who  has  just  a  little 
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bit  of  common  sense  can  stimulate  interest  on  the  part  of  .people  to  get 
the  kind  of  advice  they  need,  if,  for  instance,  a  child  is  not  growing  as  it 
should.  We  cannot  be  too  alert  in  noting  first  signs  of  abnormalities  in 
growth,  and  securing  expert  advice  as  to  their  importance. 

I  see  in  this  health  center  a  means  of  getting  that  kind  of  thing  over 
to  parents  through  demonstrations,  by  the  chart,  or  exhibits,  and  through 
lectures  by  authorities  in  the  community.  I  am  seeing  the  health  center 
then  in  its  simplest  form,  a  room  or  a  part  of  a  room,  which  does  the 
thing  which  you,  for  instance,  in  tuberculosis,  believe  is  fundamental, 
namely,  teaches  people  how  to  care  for  themselves.  This  center  does  what 
all  of  the  child  hygiene  group  feels  is  elemental ;  it  teaches  folks,  not  how 
to  treat  children's  diseases  but  how  to  care  for  well  babies  and  what  to 
do  in  emergencies.  And  so  it  is  with  all  diseases,  teaching  folks  how  to 
care  for  each  other  and  themselves  so  as  to  prevent  illness,  and  where 
to  turn  for  expert  advice  and  care  in  case  of  illness. 

That  is  the  simple  health  center,  basic  to  all  great  health  movements. 
It  ranks  from  that  up  to  the  health  center  which  actually  provides  for  all 
of  the  health  needs  of  the  community,  including  hospital  care. 


A  BROADER  ATTACK  ON  TUBERCULOSIS 

By  Joseph  Herzstein 

Troy,   N.   Y. 

The  problem  of  prevention  of  tuberculosis  seems  to  divide  itself  into 
two  main  parts.  One  part  involves  the  discovery  of  cases  of  tuberculosis 
and  the  placing  of  barriers  between  them  and  all  other  persons  so  as  to 
minimize  the  distribution  of  tubercle  bacilli.  Supervision  and  instruc- 
tion of  patients  inside  and  outside  of  sanatoria  aim  in  part  to  accom- 
plish this  end. 

The  second  part  of  tuberculosis  prevention  calls  for  activity  to  con- 
serve and  promote  the  bodily  health  of  the  non-tuberculous.  Unless 
this  is  done  there  will  still  be  thousands  of  new  cases  developing  even  in 
the  absence  of  any  close  association  with  active,  open  cases. 

This  latter  phase  of  tuberculosis  work  is  based  on  the  widespread  exist- 
ence of  tuberculous  infection.  Krause  ^  states  that  about  three  quarters 
of  all  children  up  to  fifteen  years  of  age  show  evidences  of  tuberculous 
infection.  It  is  also  based  on  the  belief  that,  in  the  main,  it  is  the  child- 
hood infection  which  flares  up  when  the  disease  appears  clinically.  A 
failure  of  the  bodily  resistance  supposedly  permits  the  latent  infection  to 
become  active. 

The  first  logical  and  obvious  undertaking  in  tuberculosis  work  is  to 
obstruct  the  dissemination  of  the  infecting  bacteria,  through  the  dis- 
covery and  care  of  the  cases.  This  work  is  of  course  absolutely  essential 
in  the  tuberculosis  campaign.  The  improvement  of  medical  diagnosis, 
the  work  of  the  tuberculosis  nurse,  the  clinic,  sanatoria,  etc.,  are  indis- 
pensable to  this  end. 

However,  it  appears  that  for  obtaining  larger  quantitative  results  in 
the  future,  our  simultaneous  eflforts  in  the  second  field  of  tuberculosis 
work  must  be  increased.  More  generous  effort  must  be  exerted  for 
measures  which  will  maintain  vital  resistance  at  a  high  level. 

Some  of  those  present  will  perhaps  remember  the  interesting  symposium, 
held  at  the  last  annual  meeting,  on  "  What  is  the  Future  of  Tuberculosis 
Work,  Shall  it  Merge  with  Public  Health  Movements  ?  "  Dr.  George  T. 
Palmer  of  Illinois  there  emphasized  the  importance  of  an  enlarged  anti- 
tuberculosis program.  He  pointed  to  the  fact  that  the  tuberculosis  death 
rate  had  fallen  steadily  even  before  a  specific  fight  against  tuberculosis 
was  instigated.  He  indicated  that  the  general  improvement  of  social  and 
health  conditions  had  a  telling,  favorable  efifect  on  the  tuberculosis  situa- 
tion. 

More  recently  Dr.  Krause  ^  has  spoken  about  the  "  larger  field  of  tuber- 
culosis," saying  broadly  that  "  The  contributory  factors  of  tuberculosis 
morbidity  include  anything  and  everything  that  adversely  influence  the 
health  of  man." 

436 
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There  are  without  doubt  many  others  who  adhere  to  this  viewpoint, 
to  which  I  heartily  concur.  It  seems,  however,  that  some  challenge 
the  appropriateness  of  the  launching  by  tuberculosis  associations  of  activi- 
ties which  are  not  obviously  and  specifically  of  the  more  usual  types  of 
anti-tuberculosis  effort.  The  remarks  which  follow  are  offered  to  justify 
the  need  of  such  activities.  They  are  prompted  by  the  feeling  that  it  may 
be  helpful  to  clarify  this  newer  viewpoint  and  to  show  very  specifically 
the  interrelation  of  tuberculosis  with  other  public  health  problems. 

If  it  can  be  clearly  shown  that  tuberculosis  has  important  points  of 
contact  with  such  health  problems  as  infant  welfare,  milk  sanitation, 
general  control  of  communicable  diseases,  school  hygiene,  industrial 
hygiene,  etc.,  it  will  then  be  evident  that  a  consideration  of  these  prob- 
lems must  find  place  within  the  tuberculosis  program.  Only  with  such  a 
broad  attack  will  it  be  possible  more  effectively  to  conserve  and  promote 
bodily  resistance  in  all  ages  of  life.  Such  a  universal  protection  of  vital 
resistance  is  essential  if  we  wish  to  prevent  actual  clinical  disease  from 
breaking  out  in  the  innumerable  persons  already  harboring  tubercle  bacilli. 

Some  of  the  allied  health  problems  with  which  it  seems  that  tuberculosis 
workers  must  also  concern  themselves,  will  now  be  considered. 

POINTS  OF  CONTACT  OF  THE  TUBERCULOSIS  PROBLEM 
WITH  OTHER  HEALTH  PROBLEMS 

Infant  Welfare  Work 

In  the  earliest  years  of  life,  there  exists  a  serious  condition  which  is 
destructive  not  only  of  vital  resistance,  but  also  of  life  itself. 

A  comprehensive  study  of  the  New  York  Milk  Committee  ^  in  some 
of  the  largest  cities  showed  that  one-fifth  of  all  the  deaths  in  these  cities 
took  place  in  children  less  than  a  year  old.  The  existence  of  so  many 
deaths  is  indicative  of  a  tremendous  amount  of  sickness  which  does  not 
culminate  in  death.  Is  it  not  plain  that  here  the  first  blows  upon  vital  re- 
sistance are  dealt? 

Although  the  regenerative  powers  of  the  body  are  very  remarkable,  it 
is  often  the  case  that  an  organ  recovers  with  some  morphological  or  func- 
tional defect  after  passing  through  a  pathological  condition.  Whooping 
cough,  for  example,  is  capable  of  producing  more  or  less  permanent  harm 
to  the  lungs.  Early  disease  can  undoubtedly  handicap  a  child  in  its  later 
growth. 

Among  the  three  main  causes  of  infant  mortality  are  respiratory  dis- 
eases. These  kill  about  25,000  children  under  one  year  of  age  in  this 
country  annually.  The  number  of  children  who  pass  through  non-fatal 
sieges  of  pneumonia  and  bronchitis  is  many  times  this  amount.  The 
methods  of  prevention  of  these  diseases  are  known.  Instruction  to 
mothers  in  regard  to  the  care  of  the  baby, —  its  feeding,  clothing,  bathing, 
sleeping  conditions,  etc.,  would  undoubtedly  reduce  the  amount  of  sick- 
ness which  lowers  bodily  vitality. 

How  many  of  these  children  will  be  on  the  tuberculosis  morbidity  list 
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later?     We  need  to  do  more  to  prevent  infant  mortality  and  morbidity. 
Vital  resistance  should  be  protected  from  the  start. 

Milk  Sanitation 

The  problem  of  infant  welfare  work  is  closely  connected  with  milk  sani- 
tation. 

Milk  is  a  food  which  occupies  a  position  of  supreme  importance  in 
nutrition.  It  is  one  of  the  "  protective "  foods  necessary  for  bodily 
growth.  Milk  is  often  so  liable  to  carry  disease-producing  bacteria  that  it 
requires  almost  as  much  attention  as  the  control  of  a  city  water  supply, 
and  we  are  hearing  more  and  more  about  municipal  milk  supplies.  The 
milk  problem  has  a  far  larger  health  significance  than  people  are  usually 
aware  of. 

Dirty  milk  has  played  tremendous  havoc  with  human  life.  In  a  statisti- 
cal study  of  mortality  of  childhood  in  the  United  States  for  the  years 
1910-1915,  Dublin*  finds  that  24.4  per  cent,  of  all  deaths  in  the  first 
year  of  life  are  due  to  enteritis  and  diarrhoea.  In  the  second  year  of 
life,  these  maladies  are  the  principal  causes  of  death,  the  percentage 
due  to  them  being  27.3  per  cent.  Much  of  this  sort  of  illness  is  undoubt- 
edly traceable  to  bad  milk.  The  process  of  pasteurization  can  very  ef- 
fectively reduce  this  danger.  When  the  use  of  pasteurized  milk  was  ex- 
tended in  New  York  City,  a  lowering  of  the  death  rate  occurred,  as  pointed 
out  by  Eager."^     Similar  results  were  noted  in  other  places. 

Milk  may  also  be  a  spreading-agent  of  communicable  diseases  like 
typhoid  fever,  paratyphoid,  dysentery,  diphtheria,  scarlet  fever,  tuber- 
culosis and  septic  sore  throat. 

Referring  to  tuberculosis,  it  should  be  mentioned  that  tuberculin-test- 
ing of  cattle  has  revealed  the  widespread  existence  of  bovine  tuberculosis. 
The  results  of  extensive  tests  in  the  United  States  from  1893  to  1903  on 
400,000  cattle,  showed  9.25  per  cent,  to  be  reactors.  Schroeder*^  esti- 
mates that  20  per  cent,  of  the  dairy  cattle  in  the  United  States  are  in- 
fected. 

Bacilli  of  tuberculosis  in  milk  have  been  found  by  over  a  score  of  work- 
ers. Hess  '  in  New  York  City  found  tubercle  bacilU  in  16.2  per  cent,  of 
105  milk  samples.  The  literature  shows  that  about  13  per  cent,  of  all 
samples  analyzed  contain  bovine  tubercle  bacilli.  Dr.  Lawrason  Brown  * 
states  it  is  estimated  that  8  per  cent,  of  the  deaths  in  the  United  States 
from  tuberculosis  are  among  children  succumbing  to  bovine  tuberculosis. 

Milk  infected  with  bovine  bacilli  is  undoubtedly  the  cause  of  much  bone 
and  joint  tuberculosis.  Park  and  Krumwiede  ''  found  that  of  171  chil- 
dren under  sixteen  who  had  tuberculosis  20  per  cent,  of  the  cases  were 
due  to  the  bovine  bacillus.  A  study  of  all  investigations  on  this  subject 
by  Wang  "  shows  that  one-third  of  the  cases  of  tuberculosis  in  children 
under  five  years  is  due  to  the  bacilli  of  bovine  tuberculosis. 

Hundreds  of  epidemics  of  disease  have  been  traced  to  infected  milk 
as  the  source.     So  far  as  records  show,  no  epidemics  have  been  traced 
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to  properly  pasteurized  milk  supplies.  Distinct  progress  in  the  preven- 
tion of  unnecessary  disease  can  be  made  through  safeguarding  community 
milk  supplies. 

General  Control  of  Communicable  Disease 

It  is  common  knowledge  that  innumerable  children  needlessly  go 
through  attacks  of  measles,  scarlet  fever,  diphtheria  and  other  diseases. 
In  New  York  City  alone,  from  1914  to  1918,  over  70,000  cases  of  diph- 
theria were  reported.  Twice  this  number  of  cases  of  measles  was  re- 
ported during  this  period.  Persons  whose  vitality  can  least  afford  to- 
suffer  an  attack  of  disease  are  often  affected.  Do  not  such  attacks  tend 
to  the  presentation  of  more  tuberculous  material? 

If  these  diseases  are  to  be  further  controlled,  we  should  encourage  more 
complete  reporting  by  physicians,  urge  early  and  more  rigid  enforcement 
of  quarantine,  aim  to  secure  more  and  better  school  medical  inspection, 
and  more  nurses.  Popular  education  about  these  diseases  is  very  neces- 
sary. 

School  Hygiene 

How  does  the  occupation  of  being  a  school  child  affect  health?  It  is 
well  known  that  the  physical  environment  of  school  and  the  nature  of 
school  life  play  an  important  part  in  the  lives  of  young  persons.  How 
many  times  have  we  entered  schoolrooms  and  found  them  either  over- 
heated or  mal-odorous  ?  One  has  but  to  stop  at  a  school  during  a  period 
of  dismissal  to  see  pale-faced  or  unnaturally  flushed  children  emerge 
from  their  classrooms.  There  is  no  measure,  whatever,  of  the  mis- 
chievous part  poor  schoolroom  ventilation  plays  in  lowering  childhood 
vitality.  School  ventilation  is  a  health  problem  which  still  requires  much 
attention. 

We  have  recently  heard  a  good  deal  about  the  large  number  of  de- 
fects discoverable  among  school  children.  Before  children  come  to 
school,  many  have  curable  defects  which,  if  neglected,  continue  to  retard 
their  healthfulness  during  school  age.  In  Cincinnati,  examinations  made 
by  the  Social  Unit  Organization  showed  that  among  640  children  between 
the  ages  of  two  and  six,  there  were  191 5  defects. ^^ 

It  has  been  said  that  out  of  twenty  million  children  enrolled,  70  per 
cent,  manifest  defects  which  are  more  or  less  in  the  nature  of  a  handicap. 
Dr.  Thomas  D.  Wood  *  has  emphasized  the  special  need  for  health  work 
in  the  rural  schools.  He  states  that  more  than  half  the  school  children 
in  the  United  States  attend  rural  schools.  A  study  of  over  a  half  million 
records  of  examinations  indicated  the  large  incidence  of  defective  teeth, 
enlarged  tonsils  and  adenoids,  malnutrition,  etc.,  the  percentage  of  de- 
fects being  larger  among  the  rural  children. 

With  dental  caries,  enlarged  tonsils,  mouth  breathing,  etc.,  so  common 

*  Chairman  of  the  Joint  Committee  on  Health  Problems  in  Education,  of  the 
National  Council  of  the  National  Education  Association,  and  the  Committee  on 
Health  and  Public  Instruction  of  the  American  Medical  Association. 
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among  school  children,  can  we  expect  a  very  effective  vital  resistance? 
How  many  tuberculous  persons  have  had  their  physical  resistance  retarded 
during  school  life  by  neglected  defects  of  this  kind? 

Space  does  not  permit  going  into  other  details  of  school  hygiene,  such 
as  school  lunches,  open-air  schools  for  all  children,  drinking-water  sani- 
tation, etc.  Tuberculosis  workers  will  do  well  to  exert  strenuous  efforts 
to  the  end  that  the  little  rural  schools  on  the  byways  are  visited  by  com- 
petent nurses,  and  that  school  medical  inspection  is  always  accompanied 
by  school  nursing. 

Industrial  Hygiene 
i-«=- 

About  one-third  of  the  nation's  people  are  wage  earners.  These  per- 
sons work  under  industrial  conditions  which  undoubtedly  have  an  effect 
on  health,  since  about  a  third  of  each  day's  time,  week  in  and  week  out, 
is  spent  under  special  conditions  of  work. 

A  cross-section  of  the  health  equipment  which  most  of  the  young 
males  in  this  group  possessed  was  obtained  in  the  draft  examinations, 
if  it  is  correct  to  assume  that  a  major  portion  of  the  men  examined 
came  from  the  wage-earning  class.  Over  half  a  million  men,  according 
to  the  report  of  Provost  Marshal  General  Crowder,  were  refused  admis- 
sion to  the  army  because  of  health  defects.  Of  the  entire  number  ex- 
amined, 30  per  cent,  were  unfit  for  full  military  duty. 

But  taking  the  industrial  group  as  a  whole,  we  find  facts  which  in- 
dicate that  conditions  of  industry  are  often  very  inimical  to  health.  Dublin 
of  the  Metropolitan  Life  Insurance  Company  states  that  out  of  635,449 
deaths  in  their  industrial  mortality  experience  from  191 1  to  1916,  17.4 
per  cent,  were  due  to  tuberculosis.  He  states  that  tuberculosis  is  clearly 
the  chief  burden  upon  the  vital  resources  of  wage-earners  and  their 
families.  In  a  study  of  mortality  in  the  dusty  trades  (and  a  great  many 
are  needlessly  so),  Hoffman  of  the  Prudential  Insurance  Company  found 
that  between  the  ages  of  25  to  44  the  percentage  of  deaths  due  to  tuber- 
culosis of  the  lungs  and  respiratory  diseases  was  between  40  and  50  per 
cent. 

That  industrial  conditions  of  factory  life  can  bring  out  hitherto  latent 
infection  was  shown  in  the  English  experience  during  the  war.  It  was 
noted  that  an  increase  in  tuberculosis  occurred  among  young  girls  w^ho 
became  wage  earners. 

If  employment  conditions  as  such  are  so  harmful  to  health  as  to  per- 
mit latent  infection  to  gain  the  upper  hand,  effort  must  be  made  to  im- 
prove conditions  wherever  possible.  More  attention  to  medical  examina- 
tion of  employees,  plant  ventilation,  humidity,  temperature,  fumes,  dust, 
fatigue  and  other  numerous  factors  of  importance  in  industrial  sanita- 
tion and  hygiene  will  have  a  beneficial  effect  on  the  tuberculosis  problem. 

Water  Supply  and  Sewage  Disposal 

Impure  water  supplies  and  unsafe  methods  of  sewage  disposal  play  a 
dominant  part  in  the  causation  of   typhoid   fever  and   other  intestinal 
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diseases,  which  clearly  undermine  resistance.  About  10,000  deaths  from 
typhoid  fever  alone  occurred  in  the  United  States  Registration  Area  in 
191 7.  Probably  ten  times  this  number  were  sick  with  the  disease  during 
this  period,  the  fatality  rate  of  typhoid  being  10  per  cent.,  or  one  death 
out  of  ever}'  ten  cases.  In  the  community  which  takes  its  water  from 
polluted  sources  without  subsequent  purification,  or  from  wells  receiv- 
ing surface  drainage,  we  expect  and  do  find  typhoid.  The  same  is  true 
where  sewage  is  improperly  disposed  of,  as  in  unsafe  privies  which  are 
open  to  flies. 

With  so  many  persons  subjected  yearly  to  a  long  continued  siege  of 
exhausting  illness  like  typhoid,  it  is  evident  that  bodily  resistance  may  be 
quite  seriously  impaired. 

Where  attention  has  been  paid  to  the  proper  sanitation  of  water  and 
to  sewage  disposal,  not  only  has  the  amount  of  typhoid  fever  decreased 
but  tuberculosis  and  other  disease  rates  have  declined.  This  has  been 
shown  in  an  observation  described  among  sanitarians  as  the  Mill- 
Reincke  ^^  phenomenon.  Efficient  control  of  these  sanitary  problems  has 
therefore  a  far-reaching  eflFect. 

CONCLUSION 

The  various  health  problems  mentioned  above  as  aflFecting  vital  resist- 
ance and  therefore  also  tuberculosis,  by  no  means  exhaust  the  number. 
It  is  felt,  however,  that  those  pointed  out  are  sufficient  clearly  to  indicate 
the  soundness  of  the  argument  that  the  health  of  those  not  on  the  tuber- 
culosis lists  must  be  maintained  at  the  highest  level  through  proper  health 
administration  and  education. 

In  the  future,  it  would  seem  that  tuberculosis  workers  may  profitably 
and  legitimately  give  increased  attention  to  such  allied  problems  as  in- 
fant welfare  work,  milk  sanitation,  communicable  disease  control,  school 
hygiene,  industrial  sanitation,  community  water  supply  and  sewage  dis- 
posal problems,  and  to  health  education  in  general. 
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DISCUSSION  ON  PAPER  BY  MR.  HERZSTEIN 

Dr.  A.  C.  Shipp,  Little  Rock:  The  author  has  written  an  excellent 
paper  and  evidently  he  is  intending  to  encourage  a  broader  attack  upon 
tuberculosis  from  every  avenue  of  public  health.  It  seems  to  me,  while 
it  is  desirable  and  necessary  that  our  state  boards  of  health,  spurred  on 
by  our  efforts,  should  be  delegated  to  look  after  a  good  part  of  this  work, 
still  as  workers  against  tuberculosis  there  are  one  or  two  special  lines 
that  we  must  keep  forever  in  our  minds  if  we  are  going  to  get  very  far 
in  solving  the  problem  of  controlHng  the  disease.  The  author  mentions 
as  most  important  the  segregation  and  control  of  advanced  cases,  from 
which  the  disease  spreads.  To  whom  does  this  disease  spread?  To  the 
children,  according  to  his  quotation  from  Krause.  It  seems  to  me  that 
this  should  be  the  directing  point  in  our  attack  on  tuberculosis.  It  is 
extremely  difficult  to  control  the  course  of  a  mighty  stream  at  its  mouth, 
but  very  little  effort  at  the  source  of  this  stream  can  direct  it  almost  any 
way.  Tuberculosis  specialists  agree  that  the  disease  from  the  time  of 
its  incipient  stage  to  the  time  that  it  is  disseminated  runs  a  course  of 
anywhere  from  one  month  to  twenty  years,  and  in  a  good  part  of  this 
time  it  is  almost  100  per  cent,  curable.  Now  it  seems  to  me  that  the 
slogan  of  the  tuberculosis  associations  should  be  to  kill  this  thing  while 
it  is  in  its  beginning.  To  my  mind  one  of  the  most  important  things 
that  the  associations  can  stress  is  the  Modern  Health  Crusade  movement, 
in  order  that  we  may  catch  the  disease  at  its  beginning  and  prevent  it 
from  reaching  the  Infective  stage. 

Dr.  B.  L.  Taliaferro,  Catawba  Sanatorium,  Va. :  I  have  just  one 
point  I  want  to  bring  out  about  hookworm.  Recently  I  examined  a  man 
whose  doctor  had  told  him  that  no  one  could  say  that  he  had  tuberculosis 
He  had  had  influenza  the  previous  month,  and  an  examination  showed 
hookworm.  He  was  badly  infected  with  hookworm  and  tubercle  bacilli 
were  found  in  his  sputum.  His  temperature  was  loi.  He  was  a  very 
sick  man;  one  lung  was  involved  throughout.  How  much  did  that  hook- 
worm have  to  do  with  lowering  his  vitality  and  causing  that  disease  to 
become  manifest? 

In  the  South  there  is  a  great  deal  of  hookworm  and  I  believe  if  we 
would  bear  that  in  mind  it  would  have  a  great  effect  in  raising  the  re- 
sistance or  preventing  the  resistance  from  being  lowered.  There  is  no 
telling  how  many  cases  of  tuberculosis  in  the  South  develop  as  a  result 
of  hookworm.  Another  point  is  malaria.  I  think  we  can  hold  a  dollar 
so  close  to  our  eyes  that  it  shuts  out  the  world,  and  we  who  are  so  in- 
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tensely  interested  in  tuberculosis  sometimes,  I  think,  forget  these  other 
factors  which  lower  resistance. 

Miss  Erie  Chambers,  Little  Rock:  Referring  to  what  the  doctor 
has  just  said.  I  want  to  say  that  we  are  a  public  health  association  in 
Arkansas  because  we  have  about  fifty  thousand  cases  of  hookworm  in  our 
state.  In  all  of  our  work  in  the  Southern  half  of  the  state  where  hook- 
worm is  so  prevalent,  we  have  been  making  it  a  point  to  stress  hook- 
worm as  a  part  of  our  propaganda,  and  likewise  to  reenforce  the  State 
Board  of  Health  in  an  educational  way  along  the  line  of  malaria. 

Arkansas  has  done  some  very  wonderful  work  in  malaria  control  and 
we  have  some  ten  towns  in  addition  to  our  capital  city  that  have  abso- 
lutely eliminated  malaria.  Now  we  are  trying  to  organize  study  classes 
among  the  adult  population  in  our  towns  to  interest  them  in  the  Crusade 
and  to  learn  these  problems  of  sewage  disposal  and  malaria  and  hookworm 
control,  all  as  bearing  on  tuberculosis.  We  make  that  the  end  and  aim 
of  every  single  talk  we  make.  Xobody  ever  skips  tuberculosis,  but  we  are 
trying  to  reach  it  from  these  other  angles,  because  we  have  such  wretched 
sanitary  conditions. 

The  Chairman:  If  there  is  no  further  discussion,  I  will  ask  Mr. 
Schevitz  to  close  the  discussion  for  Mr.  Herzstein. 

Mr.  Schevitz:  Before  taking  the  part  of  Mr.  Herzstein  in  closing 
the  discussion  I  would  like  to  point  out  the  fact  that  in  the  past,  as  tuber- 
culosis workers,  we  have  failed  to  appreciate  the  full  significance  of  the 
relation  of  the  general  health  of  the  community  to  the  tuberculosis  mor- 
tality and  morbidity. 

Tuberculosis  can  be  controlled  in  one  of  three  ways:  by  preventing  in- 
fection, by  reducing  morbidity,  or  by  reducing  mortality.  We  all  agree 
that  if  we  could  prevent  infection  that  would  be  the  most  desirable  plan, 
but  I  think  we  must  all  admit  that  our  present  efforts  have  but  little  effect 
on  preventing  infection.  Therefore,  we  must  devote  our  energies  toward 
either  reducing  morbidity  or  reducing  mortality.  Fortunately,  there  is  a 
considerable  period  which  elapses  in  most  cases  between  actual  infection 
and  morbidity,  and  that  is  the  period  in  which  we  have  to  work. 

If  any  of  us  assume  that  it  is  going  to  be  food,  or  clinics  or  sanatoria, 
or  any  other  measure  in  our  general  tuberculosis  program  that  is 
going  to  prevent  and  reduce  morbidity,  we  are  making  a  very  serious 
mistake.  No  one  of  these  efforts  is  going  to  reduce  morbidity  but  a  com- 
bination of  them  will.  Anything,  as  Dr.  Krause  says,  which  will  up- 
build the  resistance  of  the  individual  will  reduce  morbidity  from  tuber- 
culosis. 

It  is  my  opinion  if  as  tuberculosis  workers,  we  took  it  upon  ourselves 
to  show  the  health  departments,  both  local  and  state,  the  real  place  of 
tuberculosis  in  the  public  health  program,  we  would,  in  a  short  time,  see 
definite  results  in  the  improvement  of  the  tuberculosis  situation. 

Now,  as  to  the  discussion  this  morning  by  Dr.  Shipp,  Dr.  Taliaferro 
and  Miss  Chambers,  it  is  true  in  the  health  program,  as  in  every  other 
program,  work  among  children  will  produce  the  best  results.     It  is  also 
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probably  true  that  the  Modern  Heahh  Crusade  is  one  of  the  most  practi- 
cal plans  in  the  health  educational  movement  among  children  —  not  so 
much  in  preventing-  tuberculosis  infection  as  it  is  in  improving  the  per- 
sonal hygiene  of  the  child  and,  therefore,  upbuilding  the  child's  bodily  re- 
sistance. 

I  think  the  points  brought  out  with  regard  to  controlling  hookworm, 
malaria  and  other  local  health  problems  are  very  important.  If  we  dis- 
regard these  other  health  problems,  we  are  doomed  to  failure  in  our 
tuberculosis  program.  We  must  work  hand  in  hand  with  every  health 
agency,  and  only  so  long  as  we  do  that  can  we  hope  to  get  results  in  our 
own  campaign. 
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TUBERCULOSIS  IN  THE  PHILIPPINES 
By  Carmelo  Penaflor.  M.D. 

Manila,  P.  I. 

I  FEEL  highly  honored  to  have  the  opportunity  of  addressing  this  confer- 
ence and  bringing  before  you  the  problem  of  tuberculosis  in  the  Philip- 
pines. I  have  been  entrusted  by  our  Government  and  our  local  anti- 
tuberculosis society  to  study  the  organization  of  the  anti-tuberculosis  cam- 
paign in  this  country,  and  I  shall  receive  with  great  appreciation  the  ex- 
pression of  any  opinion  of  those  who  have  experience  in  this  work,  for 
it  will  be  of  marked  value  to  us  in  the  solution  of  our  problem. 

The  subject  I  am  going  to  talk  about  is  not  at  all  strange  to  you, 
for  various  papers  on  this  subject  have  been  written  by  Drs.  Heiser, 
Brewer,  Calderon,  Crowell  and  others.  To  conform  with  the  time  pre- 
scribed for  the  reading  of  papers,  I  will  give  you  only  the  principal  facts 
of  the  question  leaving  out  details.  For  that  purpose  I  have  divided  the 
subject  into  four  parts.  First,  in  what  does  the  problem  consist;  second, 
its  causes ;  third,  the  eflforts  of  present  organized  agencies  to  meet  it ; 
and  fourth,  what  should  be  the  plan  for  future  action. 

I  will  not  try  to  burden  your  attention  with  the  historical  aspects  of 
tuberculosis  in  the  Philippines.  It  is  enough  for  you  to  know  that  the 
disease  was  already  rampant  in  the  Islands,  long  before  the  establish- 
ment of  the  American  administration  in  1898.  In  fact,  more  or  less 
picturesque  denominations  such  as  tisis,  etica,  consnmcion,  etc.,  were 
always  used  by  our  laymen  to  name  the  disease. 

Of  what  does  the  tuberculosis  problem  in  the  Philippines  consist?  To 
answer  this  question,  let  me  tell  you  that  about  80  persons  are  daily 
sacrificed  to  tuberculosis  in  the  Islands.  To  be  more  exact,  every  20 
minutes  a  Filipino  dies  of  consumption. 

According  to  the  annual  report  for  1918  of  the  Director  of  the  Philip- 
pine Health  Service,  there  were  in  the  Philippines  during  that  year, 
29,318  deaths  from  all  forms  of  tuberculosis.  The  last  census  that  was 
taken  the  same  year,  the  figures  of  which  are  not  yet  available,  esti- 
mates for  the  Islands  a  population  of  about  ten  millions.  Comparing 
our  crude  number  of  deaths  with  the  estimated  population,  we  find  for 
the  Philippines  an  average  of  278  deaths  per  every  100,000  people.  This 
is  for  the  country  at  large.  For  the  city  of  Manila  only,  which  has  about 
300,000  people,  the  report  of  the  Philippine  Health  Service  shows  1994 
deaths  from  tuberculosis,  or  an  average  of  663  per  100,000  population. 

In  the  following  table  I  have  gathered  the  statistical  figures  of  deaths 
due  to  tuberculosis  in  the  Islands,  during  a  period  of  15  years,  from  1904 
to  1918  inclusive. 
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TABLE  I 

Annual   Mortality   from   Tuberculosis  in   the    Philippine   Islands   During  a   Period 
of  Fifteen  Years  (From  1904  to  1918) 

Year  Population  Number  of  deaths     Rate  per  100,000 

1904  7,779,107  12,078  155 

1905  7,922,788  13,440  169 

1906  8,066,469  12,415  153 

1907  8,210,150  '3.349  162 

1908  8,353,831  15,928  190 

1909  8,497,512  16,287  191 

1910  8,640,193  17.358  200 

191 1  8,783,874  18,526  210 

1912  8,827,555  18,397  208 

1913  8,971,236  16,922  189 

1914  9.114,917  19,491  213 

1915  9,258,598  19,950  215 

191 6  9,503,271  20,886  219 

1917  9,893,952  22,957  232 

1918  10,000,000  29,318  278 

To  better  represent  the  increasing  tendency  of  the  death  rate  the  follow- 
ing diagram  has  been  prepared.      (Page  447.) 

In  the  next  table  I  have  tried  to  compare  the  average  mortality  of  the 
city  of  Manila  with  that  of  other  cities  of  the  world. 

TABLE  II 

Comparative    Death    Rate    from    Tuberculosis    Between    the    City   of    Manila   and 
Some  Other  Principal  Cities  of  the  World,  Computed  per  100,000 

MANILA 663 

Rio  de  Janeiro 402 

Paris    374 

Petrograd   301 

Berlin   188 

New  York   150 

London    132 

Melbourne    109 

Tokyo    103 

(After  Brand) 

I  have  arranged  the  figures  of  the  above  table  in  a  curve  which  pictures 
more  vividly  the  situation.      (Page  448.) 

This  curious  diagram  will  show  you  how  the  mortality  of  the  city  of 
Manila  has  gone  higher  up  than  the  60th  story  of  the  Woolworth  Build- 
ing. 

With  the  foregoing  statistical  figures  I  feel  justified  in  considering  the 
tuberculosis  mortality  as  one  of  the  greatest  and  the  most  urgent  problems 
that  confront  us  in  the  Philippines. 

The  little  knowledge  I  have  gathered  through  my  connection  vi^ith  the 
Philippine  Islands  Anti-Tuberculosis  Society  and  the  very  interesting  ex- 
perience which  has  been  afforded  me  by  the  study  and  observation  of 
the  work  you  have  done  and  are  actually  doing  in  this  country,  lead  me 
to  advance  the  opinion  that  the  same  conditioning  factors  you  have  found 
existing  in  temperate  zones  in  the  prevalence  of  the  disease,  exert  the  same 
influence  in  the  tropical  regions  or  in  the  Philippine  Islands.  If  there  is 
any  variation  at  all,  it  exists  only  in  quantity  rather  than  in  quality.     These 
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factors  are  classified  in  four  groups:  physical,  social,  economic,  and  in- 
dustrial. 

PHYSICAL  FACTORS 

Under  this  heading  I  will  mention  first,  the  climate  in  the  Islands. 
Though  it  has  been  already  established  that  there  is  not  a  determined 
region  of  a  particular  climatic  characteristic  that  may  show  a  resistance 
to  the  disease,  it  is  nevertheless  unquestionable,  that  tropical  regions 
are  particularly  conditioned  to  favor  —  though  in  slight  degree  —  the 
spread  of  tuberculosis.     I  say  this,  not  in  the  sense  that  the  high  tempera- 
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lure  existing  in  those  countries  is  an  immediate  factor  in  the  incidence 
of  the  disease,,  but  in  the  sense  that  in  such  regions  exist  many  other 
infectious  diseases  that  render  the  organism  of  its  inhabitants  an  easy 
prey  to  the  ravages  of  Koch's  bacillus ;  a  besieged  fortress  —  let  me  say 
—  where  the  provisions  or  organic  resistances  are  pretty  badly  decimated 
by  the  weakening  attacks  of  infections  like  malaria,  intestinal  vermes, 
dysentery,  typhoid  fever,  etc.  It  is  in  this  sense  that  I  assume  the  in- 
fluence of  tropical  climates  in  tuberculosis. 

Another  important  physical  factor  is  the  frail  organic  constitution  of 
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the  average  Filipino,  which  may  be  attributed  to  the  lack  of  proper  balance 
in  their  diet  and  also  lack  of  physical  exercise. 

SOCIAL  FACTORS 

This  is  the  most  important  group  and  under  it  I  shall  attempt  to  describe 
a  great  number  of  conditions  that  perhaps  exercise  the  most  momentous 
influence  in  our  tuberculosis  mortality.  I  shall  start  by  telling  you  how 
the  average  Filipino  family  is  organized  and  governed.  In  my  belief  the 
conditions  described  can  be  held  responsible  for  the  sluggishness  in  the 
work  of  our  sanitarians.  In  the  Filipino  family,  respect,  faithfulness 
and  submissiveness  are  always  accorded  by  its  younger  members  to  the 
older  members.  And  unfortunately,  the  hygienic  education  of  the  latter  is 
so  meager  that  it  may  be  almost  considered  as  nil.  For  which  reason, 
it  is  not  at  all  strange,  when  you  try  to  put  across  the  principles  of  con- 
tagion, to  hear  from  our  old  people  such  remarks  as  this :  "  Oh,  do  not 
tell  me  that.  Here  where  you  see  me  I  have  been  living  for  several  years 
with  a  consumptive  in  the  family,  and  yet  I  am  still  as  fresh  as  most  of 
you  are." 

As  a  legitimate  consequence  of  this  pernicious  rationalization  —  in 
the  true  meaning  that  psychologists  give  to  that  word  —  other  social 
factors  develop  simultaneously,  such  as  overcrowding,  unsanitary  housing 
conditions  and  cold  indifference  of  the  people  to  matters  of  health  pre- 
vention. 

Among  the  social  factors  should  be  included  next,  a  series  of  pernicious 
habits  such  as  gambling,  the  popular  cock-fighting,  fanatical  religious 
practices  and,  to  a  slight  extent,  drinking.  The  most  important  of  all 
these  are  the  chance  games  and  cock-fighting.  Not  long  ago  a  movement 
was  started  by  some  of  our  leading  elements  in  the  Islands,  directed  to  up- 
root this  dreadful  octopus  into  whose  clutches  continues  to  fall  a  con- 
siderable portion  of  our  population,  and  which  continues  to  sap  the  most 
precious  foundation  of  our  nation,  the  individual  health  and  the  welfare 
of  the  whole-  family.  The  campaign  is  still  on  foot.  What  will  be  its 
outcome?  I  do  not  know.  You  are  in  better  position  to  foretell  it. 
You  have  had  many  experiences  in  that  line  and  you  know  how  hard  it  is 
to  beat  such  an  octopus. 

Next  in  importance  to  cock-fighting,  come  the  fanatical  religious  prac- 
tices that  are  responsible  for  pilgrimages  in  which  our  people  unknow- 
ingly jeopardize  their  health.  Please  do  not  misunderstand  me.  I  do 
not  want  to  criticize  religion ;  my  reproach  is  directed  against  the  methods 
of  practicing  religion.  I  do  not  believe  that  religion,  whatever  may  be  its 
denomination,  will  lose  anything  of  its  prestige,  if  in  some  way  it  is  pos- 
sible to  avoid  the  performance  of  the  ceremonies,  through  which  the  people 
give  an  outward  expression  of  their  faith.  The  sacred  vestments  and 
effigies  used  for  these  occasions  become  criminal  conductors  of  the  dread- 
ful germ  of  tuberculosis. 

In  regard  to  the  drinking  habit,  the  element  which  has  received  from 
Dr.  Landouzy  the  sobriquet  of  "  bed  of  tuberculosis  "  cannot  be  consid- 
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ered  a  real  social  factor  in  the  development  of  tuberculosis  in  the  Philip- 
pines. I  do  not  mean  to  say  that  my  country  has  been  always  a  **  dry 
country."  We  do  drink  in  the  Philippines  but  not  in  the  fashion  of  this 
country  in  the  "  pre-prohibition  era." 

As  another  important  social  factor  in  this  problem,  let  me  mention  also 
the  lack  of  institutional  facilities  for  the  care  and  supervision  of  those  who 
are  undergoing  the  period  of  activity  of  the  disease.  This  condition  is 
accountable  for  the  multiplication  of  the  foci  of  infection  which  otherwise 
would  be  segregated   if   such  isolation   facilities  existed. 

Finally,  there  is  another  conditioning  factor  which  is  of  great  im- 
portance also,  and  which  I  do  not  hesitate  to  mention  here,  first  because 
it  is  the  truth  and  then  because  you  will  find  it  everywhere,  even  here 
in  the  United  States.  I  am  referring  to  the  fact  that  a  great  number  of 
our  practitioners  have  only  a  superficial  familiarity  with  tuberculosis 
and  its  early  diagnosis.  You  know  better  than  I  the  pernicious  conse- 
quences of  such  deficient  preparation,  and  I  do  not  need  to  remind  you 
of  the  number  of  incipient  cases  which  are  thus  abandoned  to  their 
criminal  progress  toward  destruction,  or  which  are  confounded  with  other 
diseases  of  the  chest,  which  is  worse  still.  And  all  this  is  due  to  the  fact, 
that  these  practitioners  know  of  no  other  standard  for  diagnosis  except 
the  presence  of  tubercle  bacilli  in  the  sputum,  without  which,  they  are 
unable  to  pronounce  a  case  as  one  of  tuberculosis.  Many  cases  in  their 
period  of  curability  are  thus  lost,  only  because  the  laboratory  has  failed 
to  obtain  a  positive  tubercle  bacillus,  the  doctors  ignoring  the  fact  that 
when  the  germ  appears  in  the  sputum  the  lesion  is  already  far  advanced, 
or  that  sometimes,  it  does  not  appear  at  all,  especially  when  there  is  no 
bronchial  lesion,  which  is  the  only  cause  of  the  bacilli  appearing  in  the 
sputum. 

ECONOMIC  FACTORS 

In  regard  to  this  group,  let  me  mention  only  one  factor  which  is  by  no 
means  less  important  and  urgent.  This  factor  is  the  general  poverty 
among  our  median  and  low  classes  of  the  population.  I  do  not  mean  by 
this,  to  say  that  our  people  is  composed  of  beggars.  I  assume  you  are 
well  acquainted  with  the  fact  that  there  are  in  a  community  two  types 
of  poverty:  economic  poverty  that  grows  out  of  industrial  exploitation 
and  social  maladjustment,  and  the  biologic  poverty  that  is  represented 
by  that  type  which  is  always  considered  as  a  public  charge,  a  primitive 
type  which  survives  in  the  struggle  of  life  through  parasitism,  a  pathologi- 
cal type  that  is  incapable  of  adaptation  to  the  requirements  of  the  en- 
vironment. The  poverty  I  am  referring  to  in  this  work  is  of  the  first 
type,  the  poverty  that  has  to  be  met  with  economical  progress  and  in- 
dustrial adjustment. 

INDUSTRIAL  FACTORS 

The  development  of  our  industrial  activities  seems  to  lead  one  to  be- 
little its  influence  in  the  problem  I  am  discussing  here.     It  is,  neverthe- 
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less  undeniable,  that  the  present  condition  of  our  industries  forecasts  a 
rapid  and  not  far  distant  approach  of  one  of  the  many  tremendous  factors 
in  the  high  mortality  of  a  country.  Thus,  I  can  say  that  even  though  we 
do  not  actually  have  in  the  Philippines  a  child  labor  problem,  we  are 
starting  to  feel  somewhat  the  necessity  of  a  wage  standardization  for 
our  workers  and  the  lack  of  provision,  on  the  part  of  our  business  men, 
for  the  hygiene  and  welfare  of  their  employees  and  operators.  The 
stupendous  welfare  work  that  is  organized  by  some  of  your  big  com- 
panies and  industries  such  as  the  Metropolitan  Life  Insurance  Company, 
the  Prudential  Insurance  Company,  the  New  York  Telephone  Company 
and  many  others,  is  something  as  yet  unknown  to  our  captains  of  industry. 

With  these  statements,  I  have  attempted  to  give  you  somewhat  in 
detail  the  problem  of  tuberculosis  in  the  Philippines.  I  have  just  put  be- 
fore you  for  your  consideration  my  case  with  its  symptoms  and  etiologi- 
cal factors.  In  the  next  part  I  hope  to  lay  before  you  a  short  exposition 
of  what  has  been  done  in  the  Islands  toward  the  solution  of  the  problem 
and  reduction  of  our  appalling  mortality. 

The  real  battle  against  tuberculosis  in  the  Philippines  began  after  the 
advent  of  American  administration  in  the  Islands.  The  activities  of  the 
campaign  were  undertaken  both  by  the  official  and  private  elements  of 
our  community.  Fifteen  years  ago,  the  first  anti-spitting  ordinance  was 
promulgated,  followed  very  soon  by  another  requiring  from  the  physi- 
cians the  reporting  of  tuberculous  cases.  Coincident  with  the  incorpora- 
tion of  these  ordinances  in  our  city  regulations,  the  Philippine  Health 
Service  established  the  first  hospital  for  infectious  diseases  setting  apart 
one  of  its  pavilions  for  the  exclusive  use  of  tuberculous  cases.  This 
pavilion  still  receives  patients,  but  its  capacity  is  limited  to  loo  beds. 
In  1910  the  Government  built  several  cottages  in  the  mountains  of  Ben- 
guet,  with  a  capacity  of  fifteen  beds  for  incipient  cases. 

The  private  tuberculosis  activities  have  been  exclusively  undertaken  by 
the  organization  I  am  privileged  to  represent  here  in  this  meeting,  the 
Philippine  Islands  Anti-Tuberculosis  Society.  In  the  same  year  of  its 
organization  1910,  the  Society  established  a  tuberculosis  sanatorium  on  a 
hill  near  Manila  at  San  Juan  del  Monte.  The  sanatorium  consisted  of  a 
main  building  with  a  capacity  of  40  beds,  and  19  nipa  cottages,  each  able 
to  accommodate  two  persons.  The  next  year  191 1,  five  public  dispensaries 
were  opened  in  Manila  by  the  Society  with  a  physician  at  each  place. 
At  these  dispensaries  advice  and  medicines  were  given  to  all  patients. 
A  force  of  visiting  nurses  is  also  attached  to  these  dispensaries  and  they 
usually  make  a  pretty  complete  canvass  in  the  homes  of  the  patients. 

In  1916  due  to  the  need  of  extensive  repairs  in  the  sanatorium,  the 
Society  by  agreement  with  Saint  Joseph  Hospital  transferred  its  patients 
to  the  care  of  the  latter.  Last  year,  the  Society  having  raised  funds 
through  public  subscriptions,  decided  to  establish  a  modern  tuberculosis 
colony  in  Sta.  Mesa.  In  the  organization  of  this  colony  I  contributed 
my  modest  share,  before  I  was  honored  with  the  commission  of  coming 
over  to  this  country. 
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The  colony  is  composed  of  cottages  which  are  so  constructed  that 
each  can  accommodate  the  patient  with  some  members  of  his  family,  ex- 
cepting children.  The  patient  occupies  a  room  by  himself.  By  the  way, 
I  want  to  state  that  this  colony  is  being  operated  under  the  same  experi- 
mental principles  as  the  "  Home  Hospital,"  organized  in  New  York  by 
the  Association  for  Improving  the  Condition  of  the  Poor. 

The  Society  has  also  been  able  to  extend  its  dispensaries.  From  five 
in  1910,  they  were  increased  to  ten,  three  in  the  city  of  Manila  and  the 
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rest  in  the  provinces.  Figure  No.  3  shows  the  location  of  those  dis- 
pensaries.    They  are  represented  on  the  map  by  a  double-barred  cross. 

The  educational  activities  of  the  Society  consist  in  the  publication  and 
distribution  of  a  quarterly  bulletin  of  30  pages  and  about  60,000  leaflets, 
all  of  them  written  in  English  and  Spanish  and  translated  into  the  prin- 
cipal dialects  of  the  locality. 

By  the  foregoing  description  of  our  present  campaign,  you  have  realized 
how  inadequate  are  the  forces  we  have  organized  in  the  Philippines 
to  lessen  the  ravages  of  the  disease.  They  are  inadequate  because  the 
tendency  of  all  of  them  has  gravitated  in  the  line  of  relief  rather  than 
that  of  prevention.  We  have  attacked  one  aspect  of  the  problem  but 
not  the  entire  problem. 

If  you  remember  the  series  of  conditioning  factors  that  are  responsible 
for  the  prevalence  of  the  disease,  you  will  immediately  appreciate  that 
the  best  and  most  practicable  plan  of  campaign  must  involve  these  three 
objectives : 

1.  To  diminish  or  abolish  the  foci  of  infection,  by  the  isolation  of  the 
advanced  cases. 

2.  To  treat  those  cases  that  are  susceptible  of  recovery. 

3.  To  institute  a  general  and  more  active  campaign  to  prevent  those 
free  from  the  disease  from  falling  into  its  clutches. 

The  two  first  activities  and  part  of  the  third  are  under  the  exclusive  pro- 
vince of  the  Government.  The  rest  must  be  undertaken  by  the  private 
elements  in  the  community.  Let  me  explain  briefly  what  these  three  activi- 
ties are. 

1.  Hospital  for  Advanced  Cases.  In  the  PhiHppines  we  have  only  one 
such  hospital  at  present,  and  it  is  to  be  hoped  that  the  Government  of  the 
Islands  will  take  immediate  steps  for  the  establishment  of  more  of  these 
hospitals  provided  with  a  sufficient  number  of  beds.  This  measure  not 
only  renders  suitable  assistance  to  the  needy  cases,  but  also,  and  what  is 
more  important,  segregates  the  advanced  cases,  thus,  diminishing  the  foci 
of  infection. 

2.  Sanatoria  for  Early  and  Curable  Cases.  The  15  beds  in  the  cottages 
at  Benguet  and  the  80  beds  in  our  colony,  are  not  enough  equipment  to 
wage  successfully  the  battle  against  tuberculosis.  We  need  in  the  Philip- 
pines more  sanatoria  for  our  incipient  consumptives,  and  on  my  return 
I  will  try  to  put  before  our  Government  the  need  of  establishing  a  suffi- 
cient number  of  institutions  of  this  kind. 

3.  Prevention  in  General.  This  is  the  backbone  or  cornerstone  of  every 
well  organized  tuberculosis  campaign.  Its  first  and  important  phase  is 
public  health  education,  the  acquainting  of  every  Filipino  citizen  with  the 
true  nature  of  the  disease,  its  origin  and  predisposing  causes,  its  con- 
tagiousness, its  preventive  measures  and  above  all,  its  curability.  The 
educational  activities  can  be  carried  out  by  establishing  free  clinics  and 
dispensaries,  and  by  means  of  public  conferences,  lectures,  traveling 
exhibits,  to  bring  the  gospel  of  health  to  those  who  cannot  or  do  not  care 
to  go  to  the  clinics. 
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But  the  principal  activities  of  this  education  should  be  carried  out 
among  the  children  in  the  schools.  Professor  Pannwitz  of  Berlin  has 
said :  *'  The  fight  against  tuberculosis  is,  in  the  last  analysis,  an  educa- 
tion of  the  people  in  social  hygiene,  and  every  kind  of  education  should 
begin  in  childhood." 

As  another  important  factor  for  the  success  of  our  campaign  let  me 
mention  also  the  need  of  enforcing  the  tuberculosis  legislation  we  actually 
have  in  the  Philippines,  and  of  promoting  the  enactment  of  new  regula- 
tions that  may  help  to  put  a  halt  to  the  spread  of  this  human  scourge. 

Finally  the  line  of  activities  that  should  be  recommended  to  the  private 
elements  of  the  community  must  be  the  following :  First,  organization 
that  will  (a)  lead  the  movement  to  the  concentration  of  activities  tending 
toward  the  control  and  prevention  of  the  disease,  (b)  arouse  the  in- 
terest and  cooperation  of  several  social,  civic,  educational  and  industrial 
organizations  toward  the  objectives  of  the  campaign;  and  (c)  develop 
the  spirit  of  coordination  among  the  institutions,  public  and  private,  that 
are  engaged  in  sanitation  or  tuberculosis  work.  Second,  social  readapta- 
tion  through  economic  adjustment  not  only  of  the  patient  but  of  his 
family  as  well,  and  not  only  during  the  time  the  former  is  unable  to  earn 
his  daily  bread,  but  also  when,  after  a  successful  arrest  of  the  disease, 
he  is  forced  back  to  the  struggle  of  life.  And  finally,  promotion  of  re- 
search and  investigation,  the  importance  of  which  will  come  to  prominence 
when  we  stop  to  consider  the  little  we  know  and  the  many  things  we  have 
yet  to  learn  about  our  master  enemy,  the  tubercle  bacillus  and  its  ravages. 

One  more  thing  I  want  to  emphasize  before  closing  my  address  this 
morning.  In  order  to  accomplish  results  in  any  degree  commensurate 
with  the  importance  of  the  problem  and  the  expenditure  of  energies  in- 
volved, it  is  absolutely  necessary  that  the  control,  direction  and  responsi- 
bility of  this  concerted  campaign,  be  placed  primarily  upon  the  Govern- 
ment. 

The  time  has  come  for  American  philanthropy,  which  has  made  its 
influence  felt  even  in  foreign  lands,  to  cast  a  glance  to  those  tropical  Islands 
sheltered  by  the  Stars  and  Stripes,  where,  as  Dr.  Brewer  once  said : 
"  Big  things  can  be  accomplished  through  a  campaign  of  hygienic  educa- 
tion. Do  not  look  on  the  dark  side  and  say  nothing  can  be  accomplished 
with  native  people.  The  Filipino  especially  is  anxious  to  learn,  and  if 
properly  instructed,  the  next  generation  will  make  great  strides  towards 
hygienic  living." 

From  my  mouth  these  words  would  sound  as  a  eulogy  to  my  country. 
But  they  are  not  my  words.  They  were  uttered  by  a  full-blooded  Ameri- 
can, Dr.  Brewer.  The  Philippines  are  only  waiting  the  helping  hand 
of  x^merican  philanthrophy.  My  presence  here,  to-day,  before  you,  does 
not  mean  anything  but  that  the  Filipino  people  is  awakening  to  the  reality 
of  the  situation.  The  energy,  determination  and  cooperation  of  my  people 
are  just  waiting  an  example,  a  leading  hand.  You  have  started  the  re- 
construction of  my  country,  you  have  to  go  through  with  it.  So,  when 
America  may  decide  to  turn  the  Ship  of  State  into  our  own  hands,  she  may 
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feel  also  the  satisfaction  of  having  done  a  great  humanitarian  work,  in 
delivering  my  country  from  the  grip  of  the  White  Death. 

The  Chairman:  I  am  sure  that  we  all  feel  that  if  Dr.  Penaflor  is  a 
fair  sample  of  his  countrymen,  there  is  no  reason  why  the  Philippines 
should  not  rise  as  high  as  any  nation  in  the  world. 

DISCUSSION  ON  PAPER  BY  DR.  PENAFLOR 

Miss  Erie  Chambers,  Little  Rock:  In  regard  to  the  fact  that  the 
disease  is  present  before  the  bacilli  are  in  the  sputum,  I  find  our  doctors 
all  over  the  state  say  a  case  is  negative  if  bacilli  are  not  present.  Now, 
this  is  the  first  time  I  have  heard  that  point  brought  up  on  the  floor  of 
the  meeting  and  it  was  rather  interesting  to  me. 

R.  H.  Hixson,  Jacksonville,  Fla. :  I  would  like  to  ask  the  doctor 
how  much  of  the  increased  interest  in  tuberculosis  he  attributes  to  in- 
creased facilities  for  diagnosis. 

The  Chairman:     Dr.  Peiiaflor,  will  you  please  close  the  discussion? 

Dr.  Pefiaflor:  In  the  first  place,  on  behalf  of  my  country  and  on  my 
own  behalf,  I  wish  to  acknowledge  publicly  before  this  meeting  my  deep- 
est appreciation  of  the  kind  remarks  of  Dr.  Hill,  the  Chairman  of  this 
Section. 

Referring  to  the  remark  of  Miss  Chambers,  I  may  add  that  the  absence 
of  tubercle  bacilli  in  some  instances  of  frankly  tuberculous  cases  is  a  fact 
supported  by  my  four  years'  experience  in  examining  the  sputa  of  con- 
sumptives and  by  a  similar  experience  of  many  other  specialists  who  have 
been  engaged  in  the  work. 

The  best  answer  to  the  question  of  Mr.  Hixson  is  to  point  out  the 
significance  of  my  presence  in  this  conference.  My  presence  here  this 
morning  does  not  mean  anything  else  but  that  the  example  set  forth  by 
the  tuberculosis  society  in  establishing  a  modem  tuberculosis  colony  has 
awakened  the  Philippine  Government  to  the  fact  that  our  tuberculosis 
situation  is  a  question  in  which  the  people  and  the  government  alike  are 
vitally  concerned. 
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CHILDREN 

By  Mrs.  Ira  Couch  Wood 

Chicago 

The  Elizabeth  McCormick  Memorial  Fund  has  devoted  itself  for  the 
last  twelve  years  to  the  conduct  of  open  air  schools  and  open  window 
rooms  in  the  city  of  Chicago.  It  has  proved  what  could  be  done  for 
the  increased  physical  vigor  and  improved  educational  progress  of  the 
children  in  these  rooms  who  followed  the  triple  program  of  fresh  air, 
good  food  and  adequate  rest.  It  was  found  that  the  majority  of  these 
children  could  be  brought  up  to  normal  health,  but  the  return  did  not 
show  loo  per  cent,  of  improvement.  Some  children  failed  to  continue 
their  gains  or  actually  lost  when  they  returned  to  other  school  rooms  or 
to  other  conditions,  and  some  did  not  gain  at  the  rate  they  should  even 
though  the  program  at  the  school  was  scrupulously  followed. 

About  a  year  ago  the  attention  of  the  Elizabeth  McCormick  Memorial 
Fund  was  called  to  the  work  of  Dr.  William  R.  P.  Emerson  of  Boston, 
and  we  believe  that  through  the  methods  he  has  developed  in  nutrition 
classes  we  have  found  the  means  of  making  the  open  air  school  almost 
doubly  effective.  Dr.  Emerson  has  worked  for  the  past  twelve  years 
in  Boston  in  conducting  clinics  at  the  Massachusetts  General  Hospital, 
the  Medical  Department  of  Tufts  College  and  elsewhere,  and  his  one  aim 
has  been  to  bring  the  undernourished  child  up  to  the  normal  standard 
of  weight  and  health.  He  says  that  he  "  started  with  no  theories,  but 
that  he  found  a  condition  that  demanded  a  remedy,"  and  he  has  worked 
patiently  and  scientifically  year  after  year  to  find  one.  He  noticed  that 
certain  children  came  again  and  again  to  the  dispensary  without  being 
cured  or  very  much  helped.  He  finally  put  this  group  of  children  to  the 
test  of  the  scales  and  found  them  to  be  more  or  less  seriously  under 
weight  for  height.  He  dealt  with  them  first  as  individuals,  but  finally 
found  that  the  class  method  had  many  advantages  over  individual  treat- 
ment and  suggestion,  and  so  he  has  developed  methods  in  the  teaching  of 
health  through  the  nutrition  class,  that  are  sound,  practical  and  successful 
from  the  medical,  psychological  and  pedagogic  standpoints. 

The  Elizabeth  McCormick  Memorial  Fund  brought  Dr.  Emerson  to 
Chicago  to  speak  at  the  International  Conference  of  Child  Welfare,  in 
which  representatives  from  seven  nations  participated  at  the  invitation 
of  the  Children's  Bureau  in  Washington.  Dr.  Emerson's  lecture  —  il- 
lustrated, as  it  was,  by  pictures  of  the  children  he  had  helped  —  was  re- 
ceived with  great  enthusiasm,  and  he  has  twice  since  returned  to  Chicago 
to  train  groups  of  physicians,  nurses,  dietitians  and  others  in  his  methods 
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of  work.  The  Memorial  Fund  has  during  the  past  year  tested  Dr.  Emer- 
son's theories  and  practice  by  carrying  on  nutrition  classes  in  public 
and  private  schools,  settlements,  open  air  camps,  with  charity  groups  and 
in  private  homes.  This  work  has  proved  that  malnutrition  is  not  a  prob- 
lem so  much  of  poverty  as  of  ignorance,  and  that  the  remedy  is,  therefore, 
education  and  not  of  necessity  economic  revolution.  Since  the  under 
nourished  child  is  almost  certainly  the  future  tuberculosis  patient,  the 
nutrition  class  offers  a  practical  and  adaptable  method  of  prevention 
which  the  tuberculosis  worker  will  do  well  to  consider. 

Previous  to  a  knowledge  of  Dr.  Emerson's  work,  in  February,  1918, 
the  Elizabeth  McCormick  Memorial  Fund  weighed  and  measured  10,000 
school  children  from  typical  public  schools  in  Chicago,  representing  dif- 
ferent degrees  of  economic  background  in  the  families.  These  statistics 
showed  that  on  an  average  40.5  per  cent,  of  the  children  studied  were 
more  than  7  per  cent,  under  weight.  Perhaps  the  most  interesting  part  of 
this  study  was  the  fact  that  one  of  the  schools  —  in  the  Stock  Yards  Dis- 
trict—  showed  only  16  per  cent,  of  underweight,  while  one  of  the  schools 
in  a  well-to-do  American  district  showed  57  per  cent,  of  underweight.  It 
was  also  found  in  a  private  country  day  school  in  one  of  our  most 
favorably  located  suburbs,  where  almost  all  the  parents  were  college 
men  and  women,  and  where  there  is  a  high  degree  of  social  opportunity 
and  wealth,  25  per  cent,  of  the  200  children  were  under  weight  seriously 
enough  to  need  the  service  of  the  nutrition  class  to  bring  them  up  to 
normal.  Wherever  the  cooperation  of  the  parents  has  been  secured, —  and 
the  presence  of  the  mothers  at  the  nutrition  classes  definitely  promotes 
this  desirable  end  —  there  has  been  great  success  in  producing  weight 
gains  among  the  children.  Groups  in  some  of  the  classes  in  well-to-do 
neighborhoods  have  gained  as  much  as  670  per  cent,  above  the  normal 
expected  rate  of  gain,  while  even  in  the  poorest  districts,  with  children 
who  are  pensioners  of  the  Juvenile  Court  and  of  the  United  Charities, 
most  encouraging  results  have  been  secured. 

We  have  proved  in  our  open  air  schools  that  the  provisions  for  free 
food,  plenty  of  milk,  fresh  air  and  adequate  rest,  do  not  in  themselves 
work  magic  cures,  though  they  are  of  some  benefit  to  individuals :  but 
education  in  food  values  and  training  in  health  habits  are  necessary  to 
produce  the  definite  results  for  which  we  are  all  aiming.  We  are  indebted 
to  Dr.  Emerson  for  stating  from  his  wide  experience  the  fundamental 
reasons  for  malnutrition ;  so  we  know  the  basis  for  our  educational 
program.     The  reasons  are  five,  and  he  gives  them  as  follows : 

1.  Physical  defects  (principally  obstructions  of  the  breathing  passages). 

2.  Lack  of  home  control  (disorganized  family,  rich  or  poor). 

3.  Over-fatigue   (a  too  strenuous  school  program,  too  little  rest,  too 
much  nervous  stimulation,  etc.). 

4.  Insufficient  food  and  faulty  food  habits. 

5.  Faulty  health  habits. 

The  work  of  the  nutrition  class  is  built  on  the  now  well  recognized  fact 
that  a  child  who  is  habitually  7  per  cent,  under  weight  for  his  height 
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is  usually  retarded  one  year  in  physical  development  and  often  in  mental 
attainment.  His  school  and  home  program  must,  therefore,  be  so  modi- 
fied as  to  bring  him  up  to  normal  strength  and  vigor  in  the  shortest 
time  possible,  so  that  he  may  be  able  to  take  his  rightful  place  in  the 
school  regime  and  in  the  race  of  life. 

An  undernourished  group  having  been  selected  from  a  public  school, 
for  instance,  where  all  the  children  have  been  weighed  and  measured, 
these  children  are  put  into  classes  of  fifteen  to  twenty  each,  with  a  nutri- 
tion worker  in  charge.  A  physician  gives  every  child  a  complete  physical 
examination,  without  clothes,  in  the  presence  of  the  parent,  the  findings 
being  entered  by  the  nutrition  worker  on  a  comprehensive  form  which 
provides  for  a  complete  record  of  the  child's  physical  condition.  This 
form  is  a  combination  of  those  used  in  the  army  and  by  insurance  com- 
panies, and  has  been  adapted  by  Dr.  Emerson  to  children.  Too  much 
emphasis  cannot  be  placed  upon  the  importance  of  this  physical  examina- 
tion, because  all  the  future  work  is  based  upon  it. 

The  nutrition  class  meets  once  a  week,  the  physician  being  present 
whenever  possible,  and  the  gains  or  losses  of  the  children  are  noted  on  the 
individual  chart  prepared  for  each  child.  These  charts  show  the  expected 
rate  of  gain  and  the  actual  progress  week  by  week  as  the  weighings  take 
place.  With  a  regimen  of  more  food  and  better  balanced  meals,  the 
substitution  of  milk  for  tea  and  cofifee,  a  mid-morning  and  a  mid-after- 
noon luncheon  of  milk  and  crackers,  followed  by  a  rest  period,  longer 
sleep  at  night,  a  less  strenuous  school  and  home  program,  the  children 
as  a  rule  gain  well,  and  the  red  dots,  showing  actual  weight,  mount  rapidly 
on  the  charts  to  meet  the  black  line  of  expected  gain.  Some  cases,  how- 
ever, present  very  serious  difficulties  which  challenge  the  physician,  the 
nutrition  worker,  the  parent  and  the  teacher  for  an  adequate  solution. 
The  individual  chart  is  made  very  grapliic  through  a  series  of  colored 
stars,  a  blue  one  indicating  rest  periods  faithfully  taken  seven  days  a  week, 
a  red  one  for  mid-moming  and  mid-afternoon  lunches  every  day,  a  gold 
one  showing  the  greatest  gain  in  the  class  for  the  week,  and  a  green 
one  showing  the  presence  of  the  parent  at  the  class  meetings.  At  the 
bottom  of  each  chart  appears  the  average  number  of  calories  taken  each 
day,  which  is  computed  from  the  48  hour  record  of  food  and  activities 
each  child  brings  to  the  nutrition  class. 

An  interesting  little  bit  of  sound  psychology  is  the  seating  of  the  children 
in  the  order  of  their  gains  in  w-eight  for  the  week,  the  charts  being 
hung  up  in  the  same  order,  and  each  mother  seated  behind  her  own  child. 
No  one  likes  to  sit  at  the  foot  of  the  class,  least  of  all  a  fond  parent, 
and  this  arrangement  results  in  more  benefit  to  the  child  through  con- 
version of  the  parent,  than  hours  of  argument  and  dozens  of  home  visits. 

Great  care  is  taken,  in  dealing  with  foreign  groups,  to  upset  as  little 
as  possible  the  food  habits  of  the  family,  substitutions  and  additions  to 
the  diet  being  made  as  rapidly  as  possible  without  developing  antagonisms 
due  to  centuries  old  race  prejudices  in  regard  to  food.  It  has  been 
found  that  with  the  addition  of  milk,  cereals  and  some  fresh  vegetables, 
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to  the  diet,  and  the  elimination  of  tea.  coffee,  and  other  stimulants,  the 
children  will  ordinarily  get  adequate  nourishment  from  the  family  table. 

In  the  work  in  Chicago  the  Elizabeth  ^McCormick  Memorial  Fund  has 
had  the  cooperation  of  the  Board  of  Education  and  the  Superintendent 
of  Schools,  and  the  keen  interest  of  the  principals  and  teachers  in  schools 
where  the  classes  have  been  held.  The  Board  of  Education  has  also 
provided  several  physicians  and  nutrition  workers  to  develop  the  work 
in  the  schools  in  addition  to  that  being  done  by  the  Memorial  Fund.  One 
conspicuous  piece  of  cooperation  which  worked  to  the  great  advantage 
of  the  children  concerned,  was  that  arranged  through  the  Employment 
Certificate  Department  and  the  Vocational  Guidance  Bureau  maintained 
by  the  Board  of  Education  in  Chicago,  and  the  Elizabeth  McCormick 
Memorial  Fund  and  the  Arden  Shore  Association.  The  latter  organiza- 
tion had  a  camp  about  thirty-five  miles  from  Chicago  on  the  shore  of 
Lake  Michigan,  usually  maintained  only  in  the  summer  but  having  some 
permanent  buildings.  The  board  of  managers  was  persuaded  to  main- 
tain this  camp  for  the  winter  for  forty  boys  at  a  time,  who  had  been 
refused  their  working  certificates,  because,  under  the  wise  provisions 
of  the  child  labor  law  in  Illinois,  they  were  found  to  be  physically  unfit 
for  employment.  During  the  winter  no  boys,  all  told,  were  sent  to  Arden 
Shore  Camp.  The  Board  of  Education  provided  a  physician  and  two 
teachers,  the  Arden  Shore  Board  furnished  administrative  personnel,  in- 
cluding a  nurse  and  recreational  leader,  and  good  simple  food.  Dr.  Emer- 
son's program  of  balanced  food,  rest,  recreation  and  study  was  followed 
out  during  the  full  twenty  -four  hours,  and  the  gains  in  weight  and  in  gen- 
eral health  were  most  gratifying.  The  boys  were  placed  in  positions 
when  they  had  reached  their  normal  standards  of  weight  and  health  and 
have  tended  to  maintain  the  gains  made  at  the  camp.  One  boy  with  two 
glasses  of  milk  a  day  and  two  rest  periods  of  fifteen  minutes  each  provided 
by  his  employer,  gained  eleven  pounds  in  three  weeks. 

Since  tuberculosis  is  essentially  a  nutritional  disease  —  and  nutrition 
must  be  interpreted  now  in  the  broad  sense  of  the  word,  meaning  every- 
thing that  goes  towards  the  physical  development  of  a  child  or  adult  — 
the  nutrition  class  offers  a  practical,  economical,  interesting  and  success- 
ful method  of  combating  this  disease  through  its  prevention  in  childhood. 
Since  it  is  education  that  may  bring  about  this  desired  result,  and  not  of 
necessity  a  new  "  Heaven  and  a  new  Earth,"  the  outlook  seems  most 
encouraging  for  the  final  stamping  out  of  the  disease  we  are  all  engaged 
in  fighting. 

Xotc:  Lantern  slides  were  shown  illustrating  the  five  reasons  for  malnutrition, 
giving  typical  cases  of  undernourished  children  and  their  appearance  after 
graduating  from  the  nutrition  classes,  and  pictures  of  individual  charts  showing  the 
reasons  for  losses  and  gains  and  methods  of  class  procedure. 
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DISCUSSION  ON  PAPER  BY  MRS.  WOOD 

A  Delegate:  I  wish  to  speak  at  this  moment  because  of  my  industrial 
experience.  This  talk  that  Mrs.  Wood  has  just  given  has  touched  the  very 
innermost  cords  of  my  heart. 

With  all  the  work  that  the  National  Tuberculosis  Association  and  any 
other  group  of  professional  men  and  women  can  do,  we  shall  never 
eliminate  this  trouble  until  we  have  compulsory  educational  laws  for 
every  child  in  the  United  States  that  will  give  to  them  not  only  the  elemen- 
tary grade  or  manual  training,  and  until  we  have  boards  of  education 
educated  to  the  needs  of  the  health  of  the  child  as  well  as  the  hands. 
Then  we  can  be  proud  of  our  nation,  but  until  then  we  must  be  ashamed 
of  what  we  are  meeting. 

Two  weeks  ago  I  met  a  young  woman  from  South  Carolina  represent- 
ing a  large  cotton  mill.  I  was  inquiring  as  to  some  of  the  conditions  of 
our  Federal  Child  Labor  Law  as  it  is  being  enforced  to-day,  and  I  asked 
her  how  it  affected  their  mill,  and  she  shrugged  her  shoulders  and  smiled 
and  said.  "  It  has  removed  the  twelve-year  olds.  We  are  now  privileged 
to  take  the  fourteen-year  olds." 

I  asked  her  if  they  were  keeping  records  of  the  children  so  that  they 
might  know  what  their  education  advantages  had  been  in  order  to  help 
them  to  promotion,  and  she  said,  "  Oh,  we  don't  bother  with  records  of 
people  when  we  employ  them.  It  doesn't  pay  because  they  are  so  illiterate, 
and  they  don't  know  anything  anyway." 

I  said,  "  Have  you  so  much  of  a  foreign  element?  " 

"  Oh,  no.  we  have  absolutely  none.  We  have  only  the  Anglo-Saxon 
race." 

The  good  Anglo-Saxon  race  we  are  dealing  with  and  we  term  them 
illiterate  and  not  worth  keeping  a  record  of  when  they  are  employed. 

I  believe  in  all  the  work  we  are  doing  we  are  going  to  fall  down  until 
we  women  as  well  as  the  men  have  the  power  to  elect  to  Congress  men 
who  will  give  us  the  kind  of  laws  that  preserve  the  childhood  of  our 
children. 

Miss  Louise  Wenzel,  St.  Louis:  The  Social  Service  Department  of 
the  Washington  University  Dispensary  is  interested  in  this  work.  I  just 
want  to  say  that  I  was  interested  to  hear  Mrs.  Wood  mention  that  an  un- 
happy home  contributes  to  further  the  development  of  tuberculosis.  We 
have  a  trained  social  worker  in  tuberculosis  and  she  finds  that  an  un- 
happy home,  pure  and  simple,  causes  much  of  our  trouble.  We  may 
have  an  unhappily  married  couple  who  are  causing  the  development  of 
tuberculosis  in  the  child.  The  sanitary  conditions  may  be  excellent  and 
yet  we  find  that  there  is  tuberculosis  in  the  child.  We  help  to  adjust  the 
relationships  between  mother  and  father  and  our  child  becomes  w^ell. 

I  am  speaking  for  the  social  case  workers  in  furthering  the  prevention  of 
tuberculosis. 

Miss  B.  A.  Bain,  Montclair,  N.  J.:  How  was  the  food  question 
managed  in  the  suburban  schools  where  the  parents  were  well-to-do? 
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Mrs.  Wood :  In  this  school  there  is  a  school  luncheon  on  the  cafeteria 
plan  and  the  children  pay  for  what  they  eat.  The  nutrition  worker 
suggests  to  them  what  should  be  taken  at  the  noon  meal  and  the  children 
count  the  number  of  calories  and  include  them  in  their  weekly  report. 
The  mothers  are  supposed  to  attend  the  nutrition  class  each  week.  Many 
of  them  do,  and  in  this  way  gain  a  knowledge  of  the  diet  which  should 
be  followed  in  the  home,  through  the  suggestions  of  the  nutrition  worker. 

In  the  Chicago  schools  the  Elizabeth  McCormick  Memorial  Fund  used 
to  give  all  the  food  served  in  the  open  air  rooms.  In  turning  the  schools 
over  to  the  Board  of  Education  this  past  year,  the  plan  has  been  adopted 
of  having  the  children  pay  five  cents  a  day  for  the  noon  meal.  It  was 
thought  that  we  could  not  secure  this  payment  from  the  children,  be- 
cause they  had  been  accustomed  to  having  the  food  provided  without 
cost.  To  our  surprise,  however,  almost  every  child  has  brought  his  nickel 
each  day,  or  25  cents  for  the  week,  and  the  parents  have,  we  believe, 
taken  more  interest  in  the  work  and  thought  the  luncheon  served  more 
valuable  than  when  they  paid  nothing  for  it.  It  has  been  more  diffcult  to 
obtain  payment  for  the  milk,  as  the  parents  do  not  consider  milk  as  a  food. 
The  milk  in  the  open  air  schools  and  in  some  of  the  nutrition  classes  has 
been  provided  either  by  the  Elizabeth  McCormick  Memorial  Fund  or 
from  an  appropriation  from  the  milk  dealers  of  Chicago,  or  from  the  sale 
of  Red  Cross  Seals  by  the  Chicago  Tuberculosis  Institute. 

Miss  Virginia  Lewis,  Columbus,  O.:  I  want  to  ask  Mrs.  Wood  what 
she  did  for  the  follow-up  work  in  the  homes. 

Mrs.  Wood:  The  nutrition  worker  makes  some  home  visits  to  the 
families  of  the  children  in  the  nutrition  class.  This  worker  is  sometimes 
a  nurse,  sometimes  a  dietitian  and  sometimes  a  teacher  who  is  willing  to 
prepare  herself  for  this  special  work  and  take  courses  in  simple  dietetics 
and  chemistry  of  food  and  social  service.  Sometimes  it  is  necessary  to 
make  a  number  of  visits  to  bring  the  mother  to  the  class,  but  after  she 
has  begun  to  attend,  her  interest  is  in  almost  every  case  secured,  and  the 
home  visits  are  almost  always  discontinued.  The  class  method,  however, 
eHminates  an  enormous  amount  of  home  visiting  and  is,  therefore,  a  great 
saving  of  time,  money  and  effort. 
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Effects  are  more  tangible  than  causes.  They  are  more  easily  grasped, 
and  hence  more  easily  utilized,  and  besides  being  more  useful  than  causes, 
they  are  probably  more  truthful.  The  study  of  the  symptoms  of  tuber- 
culosis edifies  us  more  than  the  study  of  the  bacillus  of  Koch.  This  is 
the  essence  of  pragmatism.  And  the  very  existence  of  this  sociological 
section  of  the  tuberculosis  convention  demonstrates  that  you  have  grasped 
this  pragmatic  principle.* 

Bacteriology,  with  all  its  splendid  achievements,  introduced  something 
of  a  fallacy  into  medical  psychology.  It  put  such  emphasis  on  cause,  that 
effects  were  overlooked.  Hence  my  purpose  in  emphasizing  the  prag- 
matic importance  of  effects.  The  subject  of  tuberculosis  is  an  excellent 
illustration.  The  bacillus  of  Koch  was  established  as  the  cause  of  tuber- 
culosis. That  discovery  eclipsed  for  a  time  the  factors  contributory  to 
the  production  of  tuberculosis.  The  attack  was  directed  against  the 
cause,  that  is,  against  Koch's  acid-fast  bacillus.  When  and  only  when  it 
was  discovered  that  darkness  and  filth  and  poverty  encourage  this  bacillus, 
the  stream  of  attack  was  broadened  to  include  darkness  and  filth  and 
poverty.     Thus  the  attack  grew,  by  extension  of  the  theory  of  cause. 

Meantime  the  study  of  effects  was  neglected.  Since  feeblemindedness 
was  in  no  immediate  sense  a  cause  of  tuberculosis,  it  was  scarcely  con- 
sidered in  the  attack.  The  anti-tuberculosis  expert  would  have  regarded 
an  attack  of  feeblemindedness  as  without  his  province,  as  scarcely  germane 
to  the  subject. 

Thus  I  can  conceive  the  mingled  curiosity  and  skepticism  of  a  certain 
portion  of  my  audience.  You  have  read  the  assigned  title  of  this  paper, 
and  you  have  wondered  what  dexterity  might  be  necessary  to  construe  a 

*  Psychiatrists  I  think  have  until  recently  lacked  this  insight.  We  have  been  too 
much  concerned  with  causes.  For  thousands  of  years  there  were  speculations  as 
to  the  cause  of  mental  disease,  ranging  from  disordered  humors  to  repressed  sub- 
consciousness. But  it  was  not  until  the  last  decade  that  the  effects  of  mental 
diseases  were  considered  seriously  enough  to  instigate  preventive  work,  in  the 
form  of  the  mental  hygiene  movement.  Conspicuously  is  this  true  with  the  mental 
diseases  of  deficiency,  the  feeble-mindednesses.  Tomes  have  been  devoted  to 
theories  of  cause,  none  of  them  to  any  great  purpose.  But  it  was  not  until  1848 
that  any  state  in  this  country  made  provision  for  the  effects  of  feeble-mindedness. 
Even  at  the  present  time  the  opportunities  for  prevention,  for  preventive  psychiatry, 
are  sadly  neglected.  Sixteen  states  ^  still  make  no  provision  for  them,  and  many 
of  the  states  with  nominal  institutions  are  providing  therein  nothing  but  custody, 
and  custody  for  only  a  fraction  of  the  patients  needing  care.  Training  and  educa- 
tional therapy  as  so  magnificently  demonstrated  by  Fernald,  Goddard,  Sequin  and 
others  is  for  the  most  part  sadly  underdeveloped. 
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presentation  of  a  relationship  at  best  remote,  indirect,  obscure,  into  toler- 
able dialectic.  I  maintain  that  this  is  because  you  have  missed  a  certain 
advantage  accruing  from  studying  effects.  This  has  made  it  difficult  for 
some  of  you  to  appreciate  the  significance  to  you,  as  anti-tuberculosis 
workers,  of  the  efforts  of  the  mental  hygiene  movement.  In  seeking 
causes  of  tuberculosis,  feeblemindedness  was  overlooked.  But  in  seeking 
effects  of  feeblemindedness,  tuberculosis  cannot  be  overlooked! 

My  general  theme,  then,  is  that  we  should  study  effects ;  that  one  of 
the  effects  of  feeblemindedness  is  tuberculosis  and  that  therein  lies  a  re- 
lationship which  justifies  the  cooperative  interest  of  every  anti-tuber- 
culosis worker  in  the  work  of  mental  hygiene.  To  achieve  this,  I  shall 
try  to  show,  first,  that  all  physical  diseases  have  psychic  effects,  and  tuber- 
culosis, as  a  physical  disease,  has  such  psychic  effects ;  secondly,  that  like- 
wise, all  mental  diseases  have  physical  effects,  and  feeblemindedness  will 
serve  as  a  type  of  mental  disease,  justified  as  such  by  nature,  frequency, 
sociological  importance,  etc. ;  that  as  such  it  has,  according  to  rule,  certain 
physical  effects  which  arise  out  of  social  situations  and  evils  produced ; 
and  finally  that  one  of  these  physical  effects  is  syphilis,  another  one  tuber- 
culosis ;  that  hence  your  problem  is  ours,  and  more  fundamentally,  our 
problem  is  yours. 

One  might  put  this  whole  question  in  terms  of  the  interrelationships  of 
mental  and  physical  disease.  In  a  broad  sense,  feeblemindedness  stands 
for  mental  unhealthiness,  just  as  tuberculosis  is  representative  of  physical 
unhealthiness.  With  the  integrating  tendency  of  modern  medical  speciali- 
zation, one  needs  reminders  of  the  unity  of  the  human  organism.  We 
are  constantly  reminded,  with  good  need,  that  we  must  take  a  broader 
aspect  of  our  patient,  and  treat  him  and  not  his  disease.  The  Y.  M.  C.  A. 
symbol  of  soul,  mind,  and  body  might  be  a  useful  talisman  to  the  physi- 
cian who  sees  habitually  only  his  one  part. 

And  as  a  psychiatrist,  speaking  to  men  primarily  interested  in  tuber- 
culosis, I  echo  this  Jeremiad:  look  at  the  whole  patient.  Ill  fares 
that  man  (and  his  patients)  who  conceives  them,  as  it  were,  carrying  their 
lungs  in  one  basket  and  their  brains  in  another !  Yet  I  question  whether 
any  of  us  can  altogether  plead  innocent  to  this  very  fault. 

MENTAL  EFFECTS  OF  PHYSICAL  DISEASES 

Physical  diseases  generally  have  psychic  effects.  The  stupor  of  typhoid, 
the  anxiety  of  hyperthyroidism,  the  depression  of  myxedema,  the  coma 
of  diabetes,  the  delirium  of  pellagra  —  all  these  and  many  others  are 
familiar  to  us.  Perhaps  it  is  less  well  recognized  that  influenza,  pernicious 
anaemia,  chronic  nephritis  and  many  of  the  every  day  afflictions  seen 
by  the  internist  are  accompanied  by  more  or  less  characteristic  mental 
states.  So  definite  are  these  states  that  one  great  psychiatrist,  Kraepelin, 
thought  that  we  would  eventually  be  able  to  make  a  diagnosis  of  the 
disease  from  the  mental  symptoms  alone,  i.  e.,  to  say  from  the  form  of 
delirium  that  this  is  influenza,  this  pneumonia,  this  typhoid.  Some  of  us 
do  not  agree  with  Kraepelin.     Our  work  ^  in  studying  the  mental  dis- 
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eases  of  influenza  did  not  bear  out  the  hypothesis.  But  this  may  be  be- 
cause of  our  ignorance  of  the  fine  points  of  these  mental  phases  of 
physical  illnesses. 

For  let  me  confess  to  you  an  open  secret  among  psychiatrists.  The 
interrelations  of  somatic  and  psychic  disease  are  probably  far  more 
numerous,  more  intricate  and  more  intimate  than  we  know  or  at  present 
can  know.  It  is  the  most  unexplored  and  the  most  debated  field  in 
psychiatry.  As  internists  and  phthisiologists,  you  may  have  assumed, 
because  of  our  prattle  about  **  subconsciousness "  and  "  dementia 
praecox "  and  "  persecutory  hallucinations,"  that  we  were  exquisitely 
erudite  on  all  phases  of  mental  disease  manifestations.  Consequently  I 
can  conceive  something  of  your  astonishment,  not  to  say  amusement,  to 
learn  that  we  do  not  even  know  the  nature  or  the  mechanism  of  simple 
febrile  delirium.  There  is,  as  a  matter  of  fact,  no  accepted  definition  of 
what  actually  constitutes  delirium,  although  there  are  multitudes  of  de- 
scriptions. 

I  mention  this  not  to  show  our  weaknesses,  for  I  shall  try  rather  to 
show  you  some  of  our  strengths.  But  it  exemplifies  what  has  been  said 
about  the  wealth  of  unmined  treasure  beneath  an  apparently  barren 
desert. 

Tuberculosis,  like  other  physical  diseases,  has  certain  psychic  efifects. 
The  delirium  accompanying  virulent  acute  forms  is  an  interesting  study, 
and  assumes  a  practical  importance  when  it  is  a  question  of  deciding 
whether  the  symptoms  arise  from  a  brain  bathed  in  toxins  or  a  brain 
riddled  with  tubercles.     The  neuropsychiatrist  can  often  help  here.^ 

Some  evidence  has  been  produced  *  that  "  there  is  a  definite  group 
of  cases  of  dementia  praecox  in  which  tuberculosis  may  be  considered 
to  be  a  causative  factor  and  possibly  the  causative  factor."  I  hasten  to 
add,  lest  an  erroneous  impression  be  given,  that  this  is  not  to  assign 
a  special  role  to  tuberculosis,  as  the  speaker  has  put  forth  the  same  idea 
in  regard  to  influenza,  but  the  trend  of  the  data  is  to  show  that  some 
forms  of  dementia  praecox  are  dependent  upon  physical  or  somatic  dis- 
ease. 

Mental  symptoms  of  less  severe  nature,  however,  are  far  more  fre- 
quent. The  peculiar  psychology  of  the  typical  tuberculosis  patient  is 
doubtless  familiar  to  you  all. 

Fishberg^  ascribes  to  the  euphoric,  optimistic,  credulous,  hopeful,  and 
extremely  suggestible  nature  of  most  phthisical  subjects  not  only  the  ex- 
tensive victimization  of  them  by  newspaper  quacks  but  also  the  actual 
improvement  of  many  under  treatment  acting  largely  by  suggestion. 
And  surely  every  one  to-day  recognizes  the  importance  of  psychotherapy 
in  tuberculosis,  even  though  it  be  only  the  psychotherapy  of  a  cheer- 
ful, sympathetic,  encouraging  personality  on  the  part  of  the  physician 
and  nurse.  Some  psychiatrists  such  as  my  friend  Dr.  Jelliffe '  apply 
psychanalysis  to  tuberculosis  patients.  I  protest  that  I  have  never  wholly 
understood  psychanalysis,  and  so  I  am  not  sure  I  understand  the  results, 
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but  we  all  welcome  any  means  that  will  further  the  elucidation  of  this 
obscure  field  of  somatic  and  psychic  disease. 

Approaching  this  interesting  topic  of  the  psychic  side  of  tuberculosis 
from  another  angle,  one  might  pursue  the  suggestions  of  John  Bessner 
Huber  ^  and  Arthur  C.  Jacobson  ^  who  find  a  relationship  between  genius 
and  tuberculosis.  Whether  we  regard  genius  as  a  mental  disease  or 
merely  as  an  abnormal  mental  type  is  a  matter  of  words,  but  the  rela- 
tionship between  it  and  tuberculosis  is  a  research  question  wholly  apropos 
of  the  present  discussion.  Of  the  "  notable  examples  of  genius  as  in- 
fluenced by  tuberculosis,"  usually  apparently  in  the  direction  of  stimula- 
tion, there  is  much  too  long  a  list  to  quote  here  and  now,  but  representa- 
tive names  are  those  of  John  Milton,  Alexander  Pope,  Elizabeth  Brown- 
ing, Moliere,  Thoreau,  Goethe,  Balzac,  Voltaire,  Scott,  Rousseau,  Ruskin, 
Kingsley,  Kant,  Mozart,  Bichat,  Trudeau,  Calvin  and,  of  course,  Robert 
Louis  Stevenson.  We  might  criticize  this  list  as  containing  many  who 
could  scarcely  qualify  as  geniuses,  but  the  point  would  not  be  thus  dis- 
proved. Aside  from  the  tremendous  theoretical  interest,  this  point  tosses 
into  the  ring  an  apple  of  discord.  "  It  is  an  ill  wind  that  blows  no  one 
good,"  and  is  tuberculosis,  then,  a  blessing  in  disguise,  a  producer  or 
stimulator  of  genius?  A  hasty  denial  is  surely  appropriate,  the  more  so 
for  our  growing  recognition  of  the  possibiHties  of  bonum  ex  nocentibus, 
in  pathology  as  well  as  ethics.  No  less  a  scourge  than  influenza  has  actu- 
ally produced  some  good  results,  in  physical  and  mental  pathology.  Sev- 
eral cases  of  mental  disease  of  long  standing  recovering  after  influenza 
have  been  reported.  At  the  convention  of  the  American  Medical  Asso- 
ciation next  week  I  present  a  case  of  feeblemindedness  which  was  like- 
wise improved  greatly  by  an  attack  of  influenza.  Tuberculosis,  which  so 
stimulates  some  hyper-functionating  minds,  the  geniuses,  might  in  occa- 
sional instances  act  as  did  influenza  in  this  case,  yet  it  were  wretched  logic, 
to  say  nothing  of  scientific  truth  or  public  policy,  to  interpret  these  as 
substantial  atonement  for  the  evil  eflfects  of  these  plagues.  The  impor- 
tance of  these  cases  lies  in  their  value  in  the  study  of  the  relationship  of 
mental  and  physical  pathology,  that  great  unexplored  field.  And  here  we 
conclude  the  topic  of  this  portion  of  these  remarks. 

PHYSICAL  EFFECTS  OF  MENTAL  DISEASES 
Now,  as  physical  diseases  have  their  mental  effects,  so  mental  diseases 
have  their  physical  effects.  I  shall  not  delay  now  to  point  out  the  well 
known  stigmata  of  hysteria  in  the  form  of  anethesias,  paralysis,  etc.,  or 
to  more  than  mention  the  recent  ideas  of  Babinski  and  Froment  in  re- 
gard to  actual  organic  changes.  I  may  refer  thus  briefly  to  the  fact 
that  brain  syphilis,  epilepsy,  deliria,  encephalitis,  dementia  praecox,  and 
in  fact  practically  all  mental  diseases  have  definite  concomitant  physical 
signs,  which  we  may  assume  are  effects. 

Representative  of  the  mental  diseases  stands  feeblemindedness.  It 
is  a  qualified  example  of  all  mental  diseases  —  just  as  is  tuberculosis  of 
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all  physical  diseases  —  because  it  is  one  of  the  most  frequent,  it  is  one 
of  the  most  difficult  to  alleviate,  and  it  is  the  one  most  conspicuous  in  its 
relations  to  other  sociological  questions. 

At  the  risk  of  being  regarded  as  pedantic,  I  shall  attempt  to  lay  down 
some  general  facts  concerning  feeblemindedness. 

Conceive,  for  working  purposes,  that  the  mind  is  made  up  of  intellect, 
emotion,  and  will.  Conceive  that  from  the  standpoint  of  pathology 
these  elements  may  vary  quantitatively  and  qualitatively.  Beyond  certain 
limits,  qualitative  variation  constitutes  psychosis,  or  craziness,  or  "  in- 
sanity." Beyond  certain  limits,  reading  doivnward,  quantitative  variation 
constitutes  feeblemindedness.  In  other  words,  feeblemindedness  means 
mental  defect,  intellectual,  emotional,  volitional. 

This  delimitation  of  the  realm  of  feeblemindedness  is  perhaps  a  naive 
presentation  of  facts  universally  conceded.  It  would  only  confuse  us  to 
dilate  upon  the  fact  that  volitional  weakness,  without  intellectual  defect, 
is  also  called  psychopathy ;  or  to  point  out  that  perhaps  emotional  balance 
rather  than  emotional  content  is  most  often  lacking  in  the  feebleminded. 
Suffice  it  to  say  that  we  know  little  enough  about  emotional  and  volitional 
defects.  We  are  learning  more  and  more  about  intelligence  defects,  and 
it  is  of  these  that  most  people  speak  when  they  refer  broadly  to  the 
subject.  It  is  these,  primarily,  that  I  shall  have  in  mind  to-day.  Let  us 
not  forget,  however,  that  feeblemindedness,  or  the  much  more  desirable 
term  hypophrenia,  really  includes  these  many  others  of  whom  we  know 
so  very  little. 

By  means  of  the  Binet-Simon  test  and  its  modifications,  we  can 
measure  intelligence  defect,  and  hence  we  can  grade  the  feebleminded 
on  a  certain  basis  with  a  considerable  degree  of  accuracy.  Persons  of 
marked  intellectual  defect,  the  more  familiar  type  of  hypophrenia,  fall  into 
four  groups. 

Lowest  of  all  are  the  idiots.  These  are  the  cases  of  infant  intelligence, 
baby-minds.  They  are  helpless  and  hopeless,  and  they  are  commonly 
supposed  to  be  the  most  numerous  of  all  forms  of  feeblemindedness. 
Actually  they  comprise  the  smallest  group. 

Imbeciles  form  the  next  higher  grade.  They  are  the  child-minds. 
They  are  capable  of  learning  simple  things  if  rightly  taught;  they  can  be 
trained  to  avoid  common  dangers  and  to  care  for  their  persons. 

Now,  the  popular  conception  of  the  range  of  feeblemindedness  ends 
here.  Idiots  and  imbeciles  present  so  many  and  such  obvious  physical 
effects  that  they  can  often  be  recognized  at  a  glance.  And  few  people 
appreciate  the  fact  that  they  constitute  the  minority  of  the  feebleminded 
totality !  The  word  "  feebleminded  "  brings  up  in  the  minds  of  most 
people  a  hideous,  helpless,  drooling  thing  and  the  pretty,  attractive,  healthy 
human  beings  of  the  higher  grades  of  feeblemindedness  can  by  them 
scarcely  be  accepted  as  having  even  a  remote  relationship. 

Moron  is  the  name  given  to  the  next  higher  grade  of  feebleminded- 
ness, above  imbeciles.  They  are  adults  with  the  minds  of  ten-year  old 
children.     With  all  the  physical  desires  and  capacities  of  adults,  they 
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have  the  intelligence  and  judgment  only  of  children  and  it  is  easy  to 
understand  how  they  become  involved  in  every  conceivable  form  of 
trouble.  Worst  of  all,  as  has  already  been  suggested,  they  are  usually 
assumed  even  by  their  friends  and  by  public  officials  and  by  physicians 
and  by  every  one  to  be  mentally  normal !  They  are  often  attractive, 
likable  —  even  in  certain  ways  quite  capable.  They  are  permitted  to 
marry  and  to  reproduce  which  they  do  with  greater  fecundity  than  the 
normally  minded,  and  as  feeblemindedness  is  directly  transmissible,  the 
increase  in  the  feebleminded  population  of  the  world  goes  on  apace. 

Above  the  morons  and  below  the  normal  standards  is  a  vague  group  of 
"  subnormals."  They  are  a  poorly  defined  group  and  seem  unimportant 
only  because  the  morons  are  at  present  so  conspicuously  more  important. 

THE  HIGH  INCIDENCE  OF  FEEBLEMINDEDNESS 

Weigh,  now,  something  of  the  numerical  frequency  of  this  disease. 
The  older  estimates  place  it  at  from  three  to  twenty  per  thousand  popu- 
lation, usually  giving  the  lower  figure.  But  that  was  before  the  war. 
When  the  data  from  the  draft  board  examinations  came  in,  we  were 
presented  with  the  amazing  fact  that  over  five  per  cent,  of  all  rejec- 
tions were  by  reason  of  "  mental  defect."  ^  In  some  states  the  rejections 
for  feeblemindedness  exceeded  ten  per  cent,  of  rejections  for  all  causes! 
Add  to  this  an  equal  number  of  rejections  for  other  forms  of  nervous  and 
mental  disease  and  one  gets  some  idea  of  the  relative  importance  of  the 
subject.  We  have  long  been  impressed  with  the  universality  of  tuber- 
culosis; yet  in  some  states  (e.g.,  Kansas)  the  rejections  for  mental  de- 
fect and  disease  exceeded  those  for  tuberculosis  of  all  forms.  This  in- 
cludes rejections  by  draft  boards,  camp  surgeons,  and  also  discharges. 
In  addition  there  were  over  10,000  admissions  to  hospitals  in  the  mobilized 
army  on  the  basis  of  mental  defect.^**  This  represented  four  cases  per 
1000  admissions.  Startling  enough  is  the  fact  that  this  number  included 
nine  officers!  The  total  loss  in  time  exceeded  138,000  days,  and  if  to 
this  is  added  the  loss  in  time  from  other  forms  of  mental  disease,  the 
loss  approaches  three-quarters  of  a  million  days !  This  is  over  2000 
years ! 

Add  to  this  awful  numerical  frequency  of  feeblemindedness  the  well 
known  fact  that  feebleminded  persons  complicate  every  social  problem. 
I  say  it  is  "  well  known  "  but  I  wonder  how  well  known  it  really  is. 
Do  you  know  that  25  per  cent.,  one-fourth,  of  all  the  inmates  of  re- 
formatories and  penitentiaries  are  feebleminded  ?  Do  you  know  that  fully 
half  of  the  juvenile  delinquents  in  institutions  are  feebleminded?  Do  you 
know  that  one-sixth  of  the  men  and  two-fifths  of  the  women  brought 
into  the  police  courts  are  feebleminded?  Do  you  know  that  half,  if  not 
three-fourths,  of  all  prostitutes  are  feebleminded?  And  of  course  these 
prostitutes  are  spreading  not  only  immorality  but  syphilis  and  tuberculosis. 

Add  to  this  the  question  of  vagrancy,  that  of  pauperism,  of  family 
desertion,  of  illegitimacy,  and  realize  that  without  question  feeblemind- 
edness is  the  most  constant  and  most   frequently  present   factor  in  the 
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common  etiology  of  these  social  ills.  For  example  V.  V.  Anderson,^^ 
Associate  Medical  Director  of  the  National  Committee  on  Mental  Hygiene, 
who  has  done  such  valuable  work  on  the  relation  of  mental  defect  to 
delinquency,  in  a  survey  of  the  state  of  Georgia  found  that  "  40  per  cent, 
of  the  inmates  of  almshouses  investigated  were  feebleminded " ;  that 
nearly  two-thirds  of  all  the  state  prisoners  at  the  state  farms  were  mental 
deviates.  "  Of  122  immoral  women  examined,  43.5  per  cent,  were  found 
to  be  feebleminded.  .  .  .  Probably  the  greatest  factor  in  the  spread  of 
venereal  disease  is  the  feebleminded  prostitute."  Adler  ^"  adds  to  this 
list  unemployment  in  a  suggestive  study  of  this  evil,  although  he  does 
not  call  the  disease  feeblemindedness.  Fernald  ^^  points  out,  to  quote 
from  an  article  by  Dr.  Frankwood  E.  Williams  that  "  a  very  large  pro- 
portion of  the  neglected  and  dependent  children  in  the  care  of  the  state 
of  Massachusetts  are  feebleminded  and  are  the  offspring  of  the  feeble- 
minded; that  many  of  the  immoral  and  diseased  girls  found  in  rescue 
homes  and  shelters  are  defective  and  absolutely  incapable  of  reform  or 
of  self-support ;  that  a  large  proportion  of  the  mothers  of  illegitimate 
children  are  feebleminded;  that  majority  of  the  parents  prosecuted  by 
the  Society  for  the  Prevention  of  Cruelty  to  Children  for  abuse  of  their 
own  children  are  feebleminded.  Studies  of  prostitutes  have  invariably 
shown  a  high  percentage  of  mental  defect  and  psychopathic  conditions. 

"  Recent  surveys  in  various  states  have  shown  areas  honeycombed  with 
mental  defect,  communities  from  which  most  of  the  able  in  mind  and 
body  have  long  since  passed  out  into  the  world  at  large,  leaving  the  de- 
fective to  breed  among  themselves ;  foci  worse  than  foci  of  infection."  ^* 

And  finally  add  the  great  numbers  of  school  children  who  are  kept 
hopelessly  plodding  away,  but  whose  inferior  mental  equipment  will  not 
permit  them  to  pass  beyond  a  certain  point,  often  far  down  in  the  scale. 
They  clutter  up  the  national  educational  system ;  they  handicap  the  teacher, 
they  retard  the  other  students,  they  progress  not  at  all  themselves. 

Ernest  Southard,  of  Boston,  in  my  opinion  one  of  the  greatest  minds 
that  ever  contributed  to  American  medicine,  grouped  all  the  evils  of  the 
world  under  five  heads,  constituting  the  "  Kingdom  of  Evil "  ^^  The 
groups  are  disease,  ignorance,  vice,  crime,  poverty.  It  will  be  noted 
that  they  are  respectively  the  chosen  fields  of  the  doctor,  teacher,  minister, 
lawyer,  economist. 

It  was  Southard's  idea  that  the  diagnosis  of  social  cases  should  be 
made  by  exclusion  in  this  given  order;  that  medical  relief  should  be  con- 
sidered first,  educational  second,  etc.,  as  a  matter  of  general  principle. 
Thus  he  would  say  that  in  a  family  burdened  by  social  woes,  disease 
(e.  g.,  tuberculosis)  should  first  be  eliminated.  But  it  is  obvious  that 
tuberculosis  is  much  more  likely  to  be  an  effect  of  ignorance,  vice,  crime 
and  poverty  than  a  cause  of  ignorance,  vice,  crime,  and  poverty.  Not  so 
feeblemindedness.  It,  on  the  contrary,  forms  a  resplendent  ilUustra- 
tion  of  the  virtue  of  Southard's  principle.  None  of  these  evils  cause 
feeblemindedness ;  but  every  one  of  them  results  from  it.  All  of  them 
constitute  its  effects ! 
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And  if  these  are  the  effects  of  feeblemindedness,  and  if  from  these  there 
results  tuberculosis,  surely  the  relationship  of  our  field  to  yours  is  clear 
enough.  I  make  bold  to  put  it  frankly;  we  believe  that  many  if  not  most 
of  the  social  evils  of  the  world  arise  upon  a  basis  of  feeblemindedness, 
and  among  these  effects  tuberculosis,  along  with  syphilis,  must  be,  to  a 
certain  extent,  definitely  included.  In  so  far  as  tuberculosis  springs  from 
the  mass  of  social  decay,  it  like  syphilis  is  a  social  disease.  And  we  have 
tried  to  make  the  point  that  social  disease  rests  in  a  large  measure  upon  the 
basis  of  mental  defect. 

If  I  interpret  aright  the  present  tendencies  in  your  specialty,  the  detec- 
tion, prevention  and  treatment  of  tuberculosis  is  resolving  itself  more  and 
more  into  a  social  problem.  Is  it  not  significant  that  in  this  great  national 
convention  for  the  furtherance  of  study  and  interest  in  tuberculosis  there 
is  a  special  sociological  section?  So  far  as  I  am  aware,  no  other  special 
phase  of  medicine  is  so  handled  at  congresses.  Is  it  not  because  you, 
students  of  the  problem  of  tuberculosis,  first  saw  the  imperative  neces- 
sity of  the  social  or  sociological  aspect  in  the  solution  of  your  problem? 
Corresponding  to  this  endeavor,  from  the  standpoint  of  mental  disease, 
is  the  mental  hygiene  movement,  whose  successful  development  in  the  past 
ten  years  is  one  of  the  remarkable  sociological  phenomena  of  the  past  half 
century.  The  avowed  purposes  are  "  to  work  for  the  conservation  of 
mental  health ;  to  promote  the  study  of  mental  disorders  and  mental  de- 
fects in  all  their  forms  and  relations ;  to  obtain  and  disseminate  reliable 
data  concerning  them ;  to  help  raise  the  standards  of  care  and  treatment ; 
to  help  coordinate  existing  agencies.  Federal,  state  and  local ;  and  to 
organize  in  every  state  an  affiliated  society  for  mental  hygiene."  With  the 
School  of  Psychiatric  Social  Workers  instituted  at  Smith  College,  by  Dr. 
Southard,  you  are  no  doubt  nominally  familiar.  And  of  the  recent  pro- 
fessorship of  Social  Service  established  at  Harvard  (the  chair  being  filled 
by  Richard  Cabot,  founder  of  the  social  service  idea)  you  have  probably 
already  heard. 

Isn't  the  point  of  it  all  the  socialization  of  medical  problems?  Can  we 
gainsay  the  advantages  that  have  accrued  to  your  great  movement  through 
the  sociological  attack?  Is  not  the  present  crusade  against  syphilis  being 
handled  in  a  method  fashioned  after  your  own?  Is  it  not  due  to  similar 
warfare  on  typhoid  fever  that  that  disease  is  becoming  rare?  And  is  it 
not  from  such  a  method  that  we  can  expect  the  best  results  from  the 
efforts  to  eradicate  this  root  evil,  feeblemindedness? 

I  mention  here  with  pride  the  fact  that  the  school  for  training  state 
anti-tuberculosis  nurses  in  my  own  state  of  Kansas,  under  direction  of 
Dr.  Samuel  J.  Crumbine,  introduced  lectures  on  the  subject  of  nervous 
and  mental  disease.     This  is  one  practical  method  of  cooperation. 

For  if  feeblemindedness  is,  then,  at  the  root  of  the  host  of  social  ills 
with  which  we  are  surrounded,  its  importance  to  you  must  be  apparent. 
If  the  effects  of  feeblemindedness  are  these,  and  one  effect  of  these  is 
tuberculosis,  do  we  not  justly  claim  your  interest  in  our  work?  I  am  a 
mere  individual;  a  neuropsychiatrist  engaged  in  private  practice,     But  I 


470  FEEBLEMINDEDNESS    AND   TUBERCULOSIS 

put  my  whole  self  in  this  plea  that  you  help  us,  in  mental  hygiene,  for 
we  are  helping  you !  Your  problem  is  ours,  but  more  fundamentally, 
ours  is  yours.  We  cannot  longer  overlook  this  interdependency.  We 
look  to  education  of  the  people  to  stop  the  spread  of  tuberculosis,  and 
when  we  rail  at  the  ignorance,  the  stupidity  of  the  masses  do  we  not 
forget  that  part  of  it  is  not  ignorance,  or  mere  stupidity,  but  mental 
incompetence  ? 

Squalor  and  want  breed  tuberculosis ;  poverty  fosters  its  spread ;  feeble- 
mindedness stands  back  of  these  all.  The  feebleminded  mother  bears 
feebleminded  children,  and  she  bears  them  more  abundantly  by  twice  than 
normal,  and  crowding,  poverty  and  filth  are  added  to.  Feeblemindedness 
starts  the  prostitute's  life ;  tuberculosis  ends  it.  The  feebleminded  woman 
is  the  easy  prey  of  any  man ;  her  children  like  her  are  the  cannon-fodder 
of  disease  and  sin ;  and  the  pale  spirochaete  of  Leviditti  and  the  acid- 
fast  bacillus  of  Koch  live  on  through  it  all,  and  slay  their  millions. 
Feeblemindedness  fills  the  jails;  tuberculosis  helps  empty  them.  Hand  in 
hand  they  stalk  through  the  schools  and  show  their  hideous  faces,  the 
one  to  abandon  the  child  to  an  unceasing  round  of  the  incomprehensible ; 
the  other  to  cut  him  down  as  he  nears  the  goal.  Swiftly  and  silently  the 
snaky  coils  of  tuberculosis  wind  about  this  victim  and  that  throughout 
the  peoples  of  the  world,  and  with  a  dramatic  deadliness  it  lays  its  victims 
low ;  but  back  of  it,  cold  and  stolid,  with  no  flare  of  trumpets  but  im- 
mutable and  unfailing  as  the  laws  of  Mendel,  stands  the  dark  dreary 
shadow  of  feeblemindedness. 

REFERENCES 

1.  Fernald,   W.   E.     The   Growth   of   Provision   for  the   Feeblemindedness   in   the 

U.  S.,  Mental  Hygiene,  Vol.  I,  No.  i,  pp.  34-59,  Jan.,  1917,  reprinted  in  1919. 

2.  Jour.  A.  M.  A.,  72,  235,  Jan.  25,  1919.    Archives  Neurol,  and  Psych.,  II,  291-337, 

Sept.,   1919.     Archives  Int.  Med.,  24,  98,  July,   1919. 

3.  Chaddock,  Chas.  G.     Early  Diagnosis  in  Tuberculosis  of  the  Nervous  System. 

Recent   Studies   of   Tuberculosis,    from   the    Interstate    Medical   Journal,    St. 
Louis,  1914. 

4.  See   Gosline,   H.   I.     The  Role  of  Tuberculosis   in  Dementia   Praecox,  Journal 

Laboratory  and  Clinical  Medicine,  Vol.  IV,  Nos.  4  and  7,  Jan.  and  April,  1919. 

5.  Fishberg,  Maurice.     Some  Psychic  Traits  of  the  Tuberculous,  Interstate  Medical 

Journal,  1913. 

6.  Jelliffe,   S.   E.,  and   Evans,  Elida.     Psychotherapy  and   Tuberculosis,  American 

Review  of  Tuberculosis,  Vol.  Ill,  No.  7,  Sept.,  1919. 

7.  Consumption  and  Civilization,  1906. 

8.  Tuberculosis  and   Genius,  Medical   Library  and   Historical  Journal,   December, 

1907.     Aesculapian,   December,    1908.     Interstate   Medical  Journal,    1913,   and 
Recent  Studides  on  Tuberculosis,  St.  Louis,   1914. 

9.  Provost-Marshall's  Report,  1919. 

10.  Surgeon-General's   Report,   1919-20. 

11.  Anderson,  V.  M.     Mental  Defect  in  a  Southern  State,  Mental  Hygiene,  III,  4, 

Oct.,  1919. 

12.  Adler,   Herman   M.     Unemployment  and   Personality,   Mental   Hygiene,  Vol.   I, 

No.  I,  pp.  16-24,  Jan.,  1917. 

13.  Fernald,   Walter    E.     The    Burden    of    Feeble-mindedness,    Publication    No.    4, 

Mass.   Society  for  Mental  Hygiene. 

14.  Williams,  Frankwood  E.,  Nervous  and  Mental  Disease  as  a  Problem  in  Public 

Health,  reprinted  from  Modern  Medicine,  Vol.  I,  No.  7,  pp.  601-5,  Novem- 
ber, 1919. 

15.  Southard,  E.  E.,  The  Kingdom  of  Evil;  Advantages  of  an  Orderly  Approach 

in   Social   Case   Analysis.     Proceedings   of   National   Conference   of    Social 
Work,  1918. 


THE  CRUSADE  IN  THE  SCHOOL  AND  THE 
COMMUNITY 

By  M.  Grace  Osborne 

New  York  City 

The  Modern  Health  Crusade  is  not  so  much  an  organization  as  it  is 
an  interesting  and  successful  method  of  teaching  health  habits  to  school 
children  Since  habits  are  formed  early  in  life  health  habits,  if  they  are 
to  be  of  great  value,  should  be  taught  as  early  as  possible.  Play  being 
the  most  eflFective  vehicle  of  conveying  ideas  to  children,  the  Modern 
Health  Crusade  utilizes  play  and  converts  the  doing  of  hygienic  duties  into 
a  game.  Into  this  game  is  woven  the  enchanting  theme  of  the  Crusade 
in  olden  times,  and  the  Crusaders  of  to-day  joust  for  honors  in  health 
and  win  the  applause  of  the  populace  by  bringing  healing  to  them  through 
hygiene  and  sanitation. 

That  the  standard  methods  of  teaching  health  have  failed  was  only  too 
clearly  shown  when  the  men  of  this  country  were  given  physical  exami- 
nations in  the  recent  draft.  Evidently  the  lessons  conned  and  remembered 
until  a  passing  grade  was  obtained,  failed  to  impart  practice,  and  with- 
out being  put  into  practice  they  were  almost  a  total  loss  to  the  pupils. 
The  recipe  for  a  healthy  man  is  the  same  as  that  for  a  gentleman,  "  Begin 
with  his  grandfather."  That  is  just  what  the  Crusade  does,  it  begins  with 
the  grandfathers  —  and  no  less  the  grandmothers  —  of  future  generations. 

The  back-bone  of  the  Crusade  is  the  chore  record.  On  this  are 
printed  the  eleven  simple  rules  of  health  which  build  its  foundation. 
Opposite  the  rules  is  a  score  with  a  space  for  each  day  of  the  week  for 
the  ten  weeks  covered  by  that  record.  In  these  spaces  the  Crusader  must 
check  each  day  the  chores  performed.  A  certain  number  of  credits  are 
given  for  each  chore  and  a  passing  grade  of  75  per  cent,  is  necessary  for 
the  Crusader  to  advance  from  rank  to  rank  and  receive  proper  insignia. 

Each  chore  has  been  studied  and  approved  by  health  experts.  y\fter 
the  teacher  has  read  and  explained  them,  the  chore  records  are  given  to 
the  pupils  who  carry  them  home,  where  they  are  fully  discussed.  The 
record  is  then  pinned  on  the  wall  in  a  convenient  place  for  scoring. 
Often  this  is  the  first  approach  of  hygiene  and  sanitation  to  the  home. 
The  influence  of  the  child  is  greater  than  that  of  any  one  else  and  he  is 
"  on  the  job  "  twenty-four  hours  a  day  every  day  of  the  week.  In  homes 
where  there  is  already  an  attempt  at  such  teaching,  the  outside  influence 
of  the  Crusade  is  most  gratefully  accepted. 

"  I  wash  my  hands  before  each  meal  "  is  usually  only  a  theory,  unless 
mother  watches  all  the  time ;  but  when  credits  are  marked  on  the  Roll  of 
Health  and  Knighthood,  where  all  the  school  room  may  see,  it  is  much 
easier  to  remember. 
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"  I  was  in  bed  ten  hours  last  night,"  is  received  with  acclaim  by  most 
parents,  though  the  latter  clause  "  and  kept  my  windows  open  "  may  be 
met  with  skepticism  at  first.  "  I  drank  a  glass  of  water  before  each  meal 
and  before  going  to  bed,  and  drank  no  tea  nor  coffee  "  was  radical 
indeed  to  the  vast  majority  of  Health  Crusaders,  but  when  the  heartless 
Weight  and  Measurement  Charts  showed  them  to  be  below  normal 
weight  —  who  wants  to  be  below  when  it  seems  to  indicate  also  that  good 
grades  are  not  made  by  below  weight  pupils  ?^ — the  nutrition  charts  with 
their  long  list  of  foods  (with  their  caloric  values)  is  eagerly  studied. 
Choosing  one's  own  food  is  so  much  more  enticing  than  being  told  what  to 
eat,  and  the  slow  but  steady  increase  shown  on  the  weight  record  brings 
encouragement. 

"  I  played  out-doors  or  with  the  windows  open  half  an  hour  to-day  " 
is  easy  to  keep.  "  I  took  a  full  bath  on  each  day  of  the  week  that  is 
checked  "  in  some  homes  presents  difficulties,  while  in  others  it  relieves  the 
need  of  parental  pressure. 

Public  opinion  is  undoubtedly  the  single  greatest  influence  in  the  world, 
and  when  your  school-room  is  your  public  and  your  record  as  a  Modern 
'Health  Crusader  is  on  the  wall  where  all  may  read,  the  most  obstinate 
and  backward  small  citizen  is  trained  in  community  spirit. 

Several  of  our  states  have  made  the  Modern  Health  Crusade  a  require- 
ment of  the  school  curriculum.  Others  have  so  heartily  endorsed  it  that 
it  amounts  to  practically  the  same  thing.  Great  numbers  of  cities  and 
large  rural  sections  have  done  the  same  although  their  states  may  not  as 
yet  have  taken  action. 

The  fact  is,  the  personal  application  of  the  principles  taught  in 
physiology,  hygiene  and  kindred  subjects  is  brought  about  for  the  first 
time.  Thus  the  pupil  is  not  only  benefited  by  putting  the  chores  into  prac- 
tice and  gaining  good  results,  but  the  efficiency  of  the  school  is  greatly 
increased  by  the  added  interest  this  brings  to  his  lessons.  From  the  kin- 
dergartner  to  the  high  school  student  just  graduated,  the  Modern  Health 
Crusade  brings  the  romance  of  being  a  Crusader  and  the  stimulation  of 
combat.  The  Crusade  dramatizes  the  pursuit  of  health  in  a  modern  chiv- 
alry. It  puts  into  concrete  form  the  practice  of  hygiene  and  gives  tangible 
rewards.  The  schools  have  been  quick  to  seize  upon  the  Crusade  as  a 
clearing  house  for  the  various  specialized  activities  of  health  organizations. 
Thus  the  American  Playground  Association,  The  American  Posture 
League,  Child  Health  Organization,  National  Child  Welfare  Association 
and  many  others  find  their  standards  utilized  by  the  Crusade.  The  Cru- 
sade aims  at  an  all  round  development  which  readily  includes  them. 

Inter-classroom  and  school  contests  are  used  by  the  teachers  to  stimulate 
school  morale.  Thus  any  pupil  who  is  not  maintaining  a  high  standing 
as  a  Crusader  lowers  the  average  of  his  classroom  or  school.  If  a  Cru- 
sader's record  shows  that  he  is  neglecting  some  of  his  health  chores  he  is 
quickly  made  to  feel  the  opinion  of  his  class.  One  small  boy  of  eleven 
was  found  on  a  sunny  Saturday  spring  afternoon  getting  his  fourth  set 
pf  bath  towels.     At  his  mother's  expression  of  astonishment  and  inquiry 
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as  to  the  reason  for  this,  he  explained :  "  Well,  Mother,  I  have  been  so 
busy  playing  marbles  all  week  that  I  forgot  a  lot  of  my  health  chores 
and  that  cut  down  our  room  average  something  awful.  The  kids  jumped 
all  over  me  and  gave  me  until  Monday  to  make  up.  You  see  you  get 
two  credits  for  each  bath  and,  Mother,"  he  wailed,  *'  I've  just  got  to  take 
five  more  and  get  my  credits."  Being  a  philosopher,  she  hid  her  smile 
and  passed  on. 

Into  the  homes  where  the  parents  are  almost  entirely  ignorant  of  hygiene 
and  sanitation  the  small  Crusader  often  takes  the  first  light.  Where 
knowledge  has  been  acquired  but  is  not  put  into  practice  the  outside 
influence  of  the  Crusade  brings  results.  It  has  been  most  notable  that  the 
employment  of  the  Weight  and  Measurement  Chart  has  weaned  many 
thousands  of  children  from  the  habitual  drinking  of  tea  and  cofifee.  From 
utter  indifference  as  to  underweight  it  becomes  a  matter  of  personal  pride 
to  be  up  to  standard,  and  children  who  have  always  been  "  finicky  "  about 
their  food  set  themselves  to  eat  the  things  which  will  increase  their  weight 
and  height  and,  as  they  say,  "  it  is  just  as  easy  when  you  learn  to  like 
them." 

There  can  be  no  doubt  that  the  child  who  sleeps  long  hours  in  a  well 
ventilated  room,  eats  wholesome  foods,  exercises  a  reasonable  amount  and 
pays  close  attention  to  personal  cleanliness,  makes  an  all  around  better 
pupil.  This  brings  a  return  on  the  investment  both  to  the  school  and  the 
community. 

Not  only  is  the  Modern  Health  Crusader  interested  in  personal  hygiene 
but  in  the  sanitation  of  the  home  and  the  community.  In  many  instances 
whole  counties,  or  groups  of  counties,  have  been  mapped,  standards  of 
sanitation  set  and  officers  selected  to  oversee  the  bringing  of  that  com- 
munity to  the  standard.  Adults  advised  with  the  groups  of  Crusaders 
as  to  plans.  There  were  appointed  both  the  sanitation  officer  in  entire 
charge  and  those  working  under  him  in  the  subdivided  territory.  Then 
a  campaign  of  education  was  put  on  before  the  sanitation  survey  was 
made.  After  the  rules  of  sanitation  were  explained  to  each  householder 
by  the  inspecting  Crusaders,  a  set  time  was  given  before  which  a  second 
survey  was  made.  When  the  reports  were  in,  the  sanitation  officer  of 
each  district  "  spotted  "  a  large  map  of  the  territory  which  had  been 
made,  so  that  every  household,  be  it  farm  or  city  residence,  showed 
whether  the  sanitary  standard  had  been  reached.  Many  a  reluctant  neigh- 
bor has  been  "  regenerated  "  through  this  plan  —  for  the  "  spotted  "  map 
is  kept  on  exhibition  in  a  conspicuous  window. 

Community  High  School  laboratories  are  utilized  for  milk  and  water 
supply  tests.  Efficacious  and  inexpensive  fonnulas  for  the  destruction 
and  elimination  of  flies  and  kindred  pests  are  provided  and  put  into  use. 
That  menace  of  the  small  town  and  country,  the  outdoor  toilet,  is  con- 
trolled by  simple  and  efficient  measures.  In  many  instances  the  farmers 
and  their  wives  have  supplied  their  schools  daily  with  milk  and  hot 
food  so  that  the  stigma  of  the  underfed  child  in  the  country  may  be  re- 
moved.    Chambers  of  commerce,  parent  teacher  g,ssociations,  and  many 
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other  civic  organizations  have  seized  the  opportunity  of  the  Crusade 
as  an  educational  factor  and  a  giver  of  results.  While  the  National 
Tuberculosis  Association  works  through  its  state  associations  and  they 
in  turn  through  the  schools,  every  group  with  the  interest  of  the  child 
and  the  community  at  heart  is  welcomed  as  a  participant  in  the  movement. 

In  the  three  years  and  a  half  during  which  the  Crusade  has  functioned, 
over  6,000,000  Crusaders  have  not  only  volunteered  but  have  earned  the 
final  insignia.  While  it  is  perfectly  true  that  a  single  term  of  training 
in  the  Modern  Health  Crusade,  which  may  be  fifteen  or  thirty  weeks, 
will  not  inculcate  life  habits,  the  several  years  of  training  which  are  in- 
cluded in  the  plan  of  the  Crusade  will  undoubtedly  form  these  habits 
in  most  of  the  participants. 

The  argument  that  the  checking  at  home  of  the  chore  record  tempts 
the  child  to  prevaricate,  is  fully  met  by  the  fact  that  it  is  equally  an  op- 
portunity for  teaching  honor.  In  many  states  the  teachers  are  re- 
lieved of  the  minutia  of  the  periodic  checking  at  school,  by  appointing  at 
intervals  pupils  who  are  given  charge  of  this  detail.  This  not  only  gives 
further  training  to  the  pupils  but  allows  perhaps  a  greater  frankness  on 
their  part  than  would  be  possible  with  the  teachers.  It  also  obviates 
overwork  on  the  part  of  the  teaching  force. 

The  cost  of  the  materials  and  insignia  needed  per  pupil  for  a  thirty 
week  course  in  the  Crusade  is  less  than  nine  cents.  Certainly  no  such 
practice  of  health  rules  is  brought  about  where  only  the  much  higher 
priced  text  books  are  used. 

The  Modern  Health  Crusade  is  here  to  stay.  Not  only  our  American 
children,  and  the  foreign  children  in  our  cities  and  in  our  country  dis- 
tricts, the  Indians  on  the  reservations  and  the  large  numbers  of  Spanish 
speaking  children  in  the  Southwest  (for  whom  the  chore  records  are 
printed  in  Spanish)  but  the  children  of  France,  Italy,  China,  the  Philip- 
pines, Cuba,  Porto  Rico,  Alaska,  and  Spain  are  rapidly  joining  the  Crusade. 
Their  interest  as  Crusaders  in  the  laws  of  personal  hygiene  and  in  the 
laws  of  their  communities  which  bear  on  public  health,  will  bring  anew 
to  the  world  a  vital  interest  in  the  chivalry  of  health. 
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Public  Health  to-day  is  being  recognized  as  a  social  problem.  And 
in  the  public  health  problem,  as  in  all  social  problems,  real  progress  and 
real  and  lasting  results  can  come  only  through  widespread  education.  As 
Elwood  has  stated  in  his  The  Social  Problem,  "  laws  and  remedies  of 
one  kind  or  another,  even  if  good,  are  unworkable  unless  the  people 
themselves  are  raised  in  the  general  scale.  Only  by  the  education  of  the 
masses  in  character,  intelligence,  and  skill  can  a  society  be  developed  that 
will  heal  itself  and  build  a  real  civilization." 

SCOPE  OF  PUBLIC  HEALTH  WORK 

In  the  past  public  health  activities  were  concerned  chiefly  with  environ- 
ment —  with  things.  Wonderful  results  have  been  achieved.  The  con- 
trol of  or  practical  eradication  of  cholera,  plague,  typhoid  fever,  malaria, 
etc.,  are  a  few  examples  of  the  great  progress  made  in  stamping  out  dis- 
eases which  depend  on  environment  or  some  intermediate  agency  for  their 
dissemination. 

On  the  other  hand,  comparatively  little  has  been  accomplished  in  the 
correction  of  correctible  physical  defects  which  are  handicapping  the  de- 
velopment or  usefulness  of  countless  children,  boys  and  girls,  and  men 
and  women  in  our  country  to-day,  and  in  the  control  or  eradication  of  dis- 
eases spread  directly  from  one  person  to  another,  human  contact  infec- 
tions —  especially  diseases  spread  by  discharges  from  the  mouth  and  nose 
(tvtberculosis,  influenza,  pneumonia,  infectious  colds,  and  others) — a 
group  responsible  for  over  one-fourth  of  the  nation's  mortality. 

We  are  realizing  that  public  health  activities  must  be  more  concerned 
than  ever  before  with  the  person.  People  must  be  led  to  realize  that 
disease  carriers,  mild  or  missed  cases  and  ''  up  and  about "  convalescents 
may  be  infinitely  more  dangerous  to  the  community  than  the  unsightly 
alley  or  back  yard,  the  garbage  can,  or  a  number  of  other  things  in  re- 
gard to  which  we  have  legislated ;  that  their  community  is  not  a  safe  com- 
munity so  long  as  some  of  its  individuals  are  disseminators  of  disease; 
that  those  with  communicable  diseases  must  be  detected  and  isolated  (or 
in  some  cases  need  not  be  isolated  perhaps  if  through  education  they 
have  been  made  to  realize  the  importance  of  proper  personal  habits)  ; 
that  in  order  to  safeguard  the  health  of  the  individual  and  the  community 
a  health  organization,  including  clinics,  dispensaries  and  isolation  hospitals, 
is  essential. 
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But  public  health  is  not  merely  the  cure  of  disease  and  the  control  or 
eradication  of  communicable  diseases.  It  is  not  merely  preventive  medi- 
cine. It  should  and  does  stand  for  positive  health,  for  the  development 
and  maintenance  of  healthy,  vigorous,  active,  well  set-up  bodies.  It  must 
concern  itself  with  better  standards  of  living,  including  nutrition,  housing, 
working  conditions,  exercise,  recreation,  mental  growth  and  attitude, 
social  welfare. 

In  general,  in  the  future,  three  main  activities  will  be  found  in  all  ef- 
ficient health  work,  whether  public  or  private,  community  or  state,  in- 
dustrial or  otherwise.  These  are  personal,  environmental,  and  educational 
activities.  Of  course  no  cleavage  can  be  drawn  between  these.  Special 
activities  to  fit  in  with  the  age  and  needs  of  the  individual  are  bein^ 
inaugurated.  We  have  infant  welfare,  school  hygiene,  adult  hygiene,  and 
in  each  group  mental  hygiene  and  vital  statistics  will  play  an  important 
part. 

WIDESPREAD  INTEREST  IN  HEALTH 

Due  to  the  splendid  work  of  both  public  and  private  health  agencies, 
general  and  increasing  interest  in  health  matters  has  been  stimulated 
and  fostered  and  people  in  general  have  been  gradually  awakening  to  a 
realization  of  the  possibilities  of  proper  health  supervision.  Health 
surveys  in  our  schools  and  statistics  being  compiled  by  various  life  saving 
agencies  were  convincing  us  that  there  was  great  need  of  better  health 
supervision  throughout  the  United  States.  The  world  war  and  its  health 
problems,  however,  with  its  far  reaching  health  census  of  our  young  men 
(the  physical  examination  for  army  entrance),  not  only  fully  aroused  us 
as  a  people  to  the  appalling  need  of  better  health  supervision  but  also  af- 
forded a  wonderful  opportunity  for  demonstrating  -what  organized  health 
activities  through  investigations,  education,  sanitation,  and  proper  super- 
vision, could  accomplish.  The  splendid  work  of  the  Medical  Service  — 
laboratory  and  clinical  men,  sanitary  engineers,  and  other  health  workers 
—  advanced  the  cause  of  public  health  in  many  ways  and  added  great 
impetus  to  the  whole  movement. 

People  throughout  the  country  are  seeking  practical  information  re- 
garding health  matters  and  the  rapid  extension  of  public  health  work  in 
many  fields.  Quoting  G.  E.  Vincent,  "  Communities,  States,  and  Nation 
are  ready  as  never  before  for  a  forward  movement  in  public  health." 
Rural,  municipal,  county,  state,  and  federal  bureaus  and  boards  will  need 
intelligent  men  and  women  trained  in  special  lines  of  health  work.  Vol- 
untary health  organizations  will  have  increased  demands  made  upon  them 
and  will  need  additional  and  well  trained  workers.  The  call  is  urgent  for 
expansion  in  school  and  industrial  hygiene.  A  great  variety  of  specialists 
are  needed.  An  interesting  field  of  service  is  opening  up  for  men  and 
women  with  intelligence,  proper  training,  and  a  desire  for  social  service. 
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UNIVERSITY  LEADERSHIP  NECESSARY 

University  methods  and  the  university  spirit  have  raised  modern  medi- 
cine to  its  present  high  standard.  They  are  influencing  the  professions 
of  law,  engineering,  in  fact  the  whole  range  of  human  education.  The 
university  cannot  and  will  not  fail  to  meet  this  great  and  increasing  de- 
mand for  leadership  in  anything  so  fundamental  as  the  promotion  of 
public  health.  Of  course,  through  their  medical  schools,  engineering 
schools,  dental  schools,  and  various  departments  such  as  sociology,  etc., 
universities  are  now  doing  much  valuable  work  bearing  more  or  less 
directly  on  the  problem  of  public  health.  Some  farsighted  universities 
have  anticipated  the  increasing  and  now  very  great  demand  for  trained 
specialists  and  workers  in  public  health  and  have  arranged  definite  cur- 
ricula or  established  public  health  schools  for  the  training  of  these  special- 
ists and  workers. 

The  University  of  Pennsylvania  in  1909  began  offering  courses  leading 
to  degrees  in  public  health.  Now  at  least  twenty  universities  in  the  United 
States  and  Canada  are  giving  more  or  less  attention  to  the  training  of 
public  health  workers. 

In  his  report  for  1918-19,  President  Nicholas  Murray  Butler  of  Col- 
umbia University  says : 

The  center  of  gravity  of  a  university's  interest  moves  from  point  to  point.  The 
fundamental  interpretative  subjects,  history,  literature  and  most  of  all  philosophy, 
of  course  retain  their  primacy  amidst  all  change.  Fifty  years  ago  the  center  of 
gravity  lay  in  the  classical  languages  and  literature.  It  then  moved  with  results 
that  were  not  entirely  satisfactory,  to  the  natural  and  experimental  sciences.  From 
there  it  moved  a  little  later  to  the  field  of  social  and  political  science  and  there 
perhaps  it  rests  at  the  present  time,  although  in  a  state  of  unstable  equilibrium.  It 
seems  likely  that  in  the  near  future,  the  most  important  subjects  in  Columbia 
University  are  to  be  public  law,  international  relations,  public  health,  chemical 
engineering,  business  administration,  training  economic  advisors  for  industrial  and 
financial  institutions,  and  the  teaching  of  French  and  Spanish. 

Of  these  points  to  which  university  interest  is  shifting,  none  will  be  more 
important  or  far  reaching  than  public  health. 
George  E.  Vincent  recently  said: 

Every  university  should  and  will  have  its  health  service  and  every  university 
should  have  its  School  of  Public  Health  and  its  extension  division  in  Public  Health. 
We  must  sell  public  health  to  the  public. 

WAYS  IN  WHICH  UNIVERSITIES  WILL  SERVE 

Universities,  in  serving  the  cause  of  better  public  health  and  in  meeting 
the  demands  for  trained  workers  in  this  important  field,  will  continue 
through  research  and  investigation  efforts  to  determine  by  university 
methods  what  is  essential  and  what  is  non-essential  in  matters  of  in- 
dividual and  public  health.  Their  medical  schools,  schools  of  dentistry 
and  engineering,  etc.,  will  continue  their  inestimable  contributions.     The 
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content  of  and  method  of  giving  a  course  in  hygiene  required  of  every 
student  will  be  such  that  each  student  in  the  university  will  be  taught 
the  fundamentals  of  personal  hygiene  and  public  health.  Their  depart- 
ments of  physical  education  and  students'  health  services  will  not  only 
stand  for  the  development  and  maintenance  of  healthy,  vigorous,  active 
and  well  set-up  bodies  but  will  afford  concrete  examples  of  the  working 
out  of  community  health  problems.  Adequate  arrangements  will  be  made 
for  the  training  of  the  various  types  of  health  workers  needed,  through 
the  careful  arrangement  and  grouping  of  the  necessary  courses  and  by 
establishing  definite  schools  of  hygiene  and  public  health.  Through  their 
extension  divisions,  universities  will  cooperate  with  other  health  agents 
in  disseminating  practical  information  regarding  health  matters. 

As  the  unversity  is  at  the  head  of  the  public  school  system  of  the 
state  and  from  it  radiates  the  substance  and  methods  of  education  in  gen- 
eral in  almost  every  phase  of  education,  so  should  it  be  at  the  head  of 
the  health  of  the  state. 


TRAINING  OF  HEALTH  WORKERS 

I.  Public  Health  Directors.  Training  of  public  health  directors  should 
be  confined  to  those  universities  in  which  closely  allied  professional  schools 
exist  such  as  medicine  and  engineering,  and  in  which  opportunities  are 
offered  for  graduate  work. 

The  admission  requirements  should  be  at  least  three  years  of  regular 
medical  work  in  a  high  grade  medical  school  (Class  A).  The  required 
work  should  include  courses  covering  the  general  scope  of  hygiene  and 
public  health  —  sociology,  personal  hygiene,  child  welfare,  school  hygiene, 
adult  and  industrial  hygiene,  mental  hygiene,  communicable  diseases  and 
epidemiology,  vital  statistics  —  all  these  dealing  directly  with  the  person. 
In  the  environmental  phase,  the  subjects  should  include  bacteriology, 
medical  zoology,  sanitary  engineering  with  special  reference  to  water 
purification  and  sewage  treatment  and  disposal,  milk,  food,  architecture  in 
its  relation  to  ventilation  and  sunlight,  and  plumbing  for  both  housing  and 
public  building  purposes.  Further,  the  future  public  health  administrator 
should  receive  a  systematic  training  in  public  health  laboratory  methods. 
Special  courses  in  public  health  laws  and  administration  and  the  relation 
of  the  health  department  to  other  departments  of  the  municipality,  state 
and  government  should  be  included.  Many  of  these  courses  can  be  ar- 
ranged for  in  existing  departments  —  political  science,  sociology,  etc. 
Practical  experience  can  be  gained  in  connection  with  existing  health 
agencies  such  as  the  state  or  city  board  of  health.  Finally,  the  health 
director  must  be  made  familiar  with  methods  of  public  health  publicity 
and  education. 

One  academic  year  with  one  summer's  work  in  addition  should  be  suffi- 
cient time  to  give  the  candidate  an  adequate  understanding  of  the  scope 
of  public  health  work  and  an  appreciation  of  the  relative  values  of  the 
various  public  health  activities.     Perhaps  as  Hill  maintains  "  protection 
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from  disease  is  by  all  concerned  granted  to  be  essential  raison  d'etre  of 
health  departments."  Still  the  public  health  director  must  be  familiar 
with  the  other  possibilities  and  needs  in  health  work  and  know  how  to 
engage  the  interest  and  efforts  of  other  organizations  in  them. 

After  the  completion  of  this  more  or  less  rigid  curriculum  the  degree 
of  master  of  science  in  hygiene  and  public  health  should  be  granted. 

In  large  universities,  advanced  work  in  any  of  the  various  subjects  in- 
cluded in  public  health  work  should  be  offered  whereby  the  candidate  after 
completing  the  prescribed  work  may  do  additional  work  leading  to  the 
degree  of  doctor  of  public  health. 

2.  Public  Health  Workers.  In  the  future  the  demands  for  public 
health  workers  in  the  various  divisions  —  personal  phase,  sanitation,  and 
educational  work  —  will  be  second  only  to  the  demands  for  teachers.  I 
know  of  no  profession  that  should  appeal  more  to  college  women.  The 
various  specialties  opening  to  public  health  workers  may  be  grouped  as 
follows:  infant  welfare  workers,  school  hygienists,  psychiatrists,  social 
workers,  visiting  nurses,  teachers  of  hygiene  and  sanitation,  laboratorians, 
sanitarians,  statisticians,  etc. 

Those  desiring  to  be  public  health  workers  may,  with  a  wide  range  of 
electives  and  wise  choice  of  studies,  secure  the  necessary  training  during 
the  four  years  of  college.  The  first  two  years  should  be  taken  up  with 
general  college  work  but  shovild  include  some  prescribed  work  in  physics, 
chemistry,  psychology,  biology,  and  sociology.  The  second  two  years 
should  include  physiology,  bacteriology,  medical  zoology,  laboratory 
analysis,  sanitation  and  other  allied  subjects.  A  wide  range  of  electives 
must  be  permitted  in  these  last  two  years  so  that  the  student  may  prepare 
for  some  special  phase  of  public  health  work. 

The  degree  of  bachelor  of  science  in  hygiene  and  public  health  should 
be  conferred  at  the  completion  of  this  course. 

The  training  of  public  health  workers,  with  the  exception  of  directors, 
doctors,  dentists,  and  other  such  specialists,  need  not  be  confined  to  the 
large  universities.  Many  colleges  offer  excellent  courses  in  the  sciences, 
sociology,  psychology,  economics,  pedagogy,  etc.,  which  afford  the  train- 
ing necessary  for  these  health  workers.  Colleges  will  recognize  the  grow- 
ing demand  for  such  workers  and  will  arrange  and  group  courses  pre- 
paring students  for  various  lines  of  health  work  so  that  this  prepara- 
tion may  go  on  in  connection  with  regular  college  work. 

3.  Short  Courses.  Universities  will  no  doubt  arrange  short  courses 
in  hygiene  and  public  health  to  be  given  during  the  summer  sessions. 
These  courses  could  be  so  arranged  as  to  attract  many  health  officers  as 
opportunities  for  special  training  and  advancement. 

There  is  possibly  time  for  a  word  about  two  other  measures  universi- 
ties are  taking  in  assuming  their  responsibility  toward  the  cause  of  public 
health  —  the  required  course  in  hygiene  and  the  students'  health  serv- 
ices. 

4.  Required  Course  in  Hygiene.  A  scientific  course  in  hygiene  — 
freed  from  the  faddisms  and  non-essentials  that  permeate  hygiene  teach- 
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ing  to-day  and  emphasizing  the  real  fundamentals  of  personal  and  public 
hygiene,  must  be  required  of  all  college  students. 

5.  University  Health  Service.  A  number  of  universities  in  the  United 
States  are  contributing  directly  to  the  public  health  movement  through 
their  students'  health  services.  Those  which  have  not  yet  established 
such  services  are  considering  doing  so.  The  students'  health  services  or 
centers  were  established  primarily  with  a  view  of  providing  agencies  to 
deal  with  the  problems  of  student  health.  The  activities,  however,  should 
not  be  limited  to  the  care  and  treatment  of  ill  students  but  should  be 
concerned  with  the  promotion  of  positive  health. 

The  activities  of  a  university  health  service,  as  should  be  the  case  in 
all  comprehensive  health  organizations  of  the  future,  may  be  divided 
into  three  groups  or  subdivisions :  personal  attention,  sanitation,  educa- 
tion. 

Personal  attention  includes :  physical  examination  of  all  students  enter- 
ing the  university  ;  provisions  for  maintaining  the  health  of  sound  students  ; 
protection  of  the  sound  students  from  communicable  diseases ;  detection, 
isolation  and  provision  for  the  treatment  and  care  of  all  students  who 
are  the  victims  of  communicable  diseases ;  advice  and  treatment,  and  when 
necessary,  providing  for  the  care  of  all  students  who  are  ill ;  reclama- 
tion—  early  detection  and  correction  so  far  as  possible  of  beginning 
bodily  disorders  such  as  the  degeneration  diseases ;  reconstruction  —  cor- 
rection, so  far  as  possible,  of  defects  in  subnormals,  by  advice  regarding 
proper  exercise  and  right  living,  and  when  advisable,  by  treatment. 

Sanitation :  The  division  of  sanitation  must  concern  itself  with  the 
sanitary  conditions  both  on  and  off  the  campus.  Campus  buildings,  room- 
ing houses,  and  boarding  houses  must  be  inspected  and  regulated  so  far 
as  possible. 

Education:  Finally,  the  health  service  should  accentuate  the  required 
hygiene  instruction  not  only  in  a  practical  application  of  the  fundamentals 
of  hygiene  and  sanitation  to  student  life,  but  by  additional  educational 
methods  such  as  attractive  bulletins,  posters,  and  placards  setting  forth 
succinct  information  relative  to  health  promotion  and  disease  prevention, 
patent  medicines,  etc. ;  by  use  of  the  student  daily  paper  and  other  publi- 
cations in  the  dissemination  of  practical  health  information,  and  in  various 
other  ways. 

Thus,  through  investigation  and  research  along  the  lines  of  public 
health ;  through  properly  conducted  work  in  Physical  Education,  through 
required  hygiene  instruction  of  the  right  sort,  through  their  Health  Serv- 
ices, through  their  Medical  Schools,  Dental  Schools,  Schools  of  Hygiene 
and  Public  Health,  and  their  Extension  Divisions,  our  colleges  and  univer- 
sities will  educate  a  large  group  of  citizens  and  train  and  cooperate  with 
public  health  leaders  and  workers  of  our  country  —  thus  assuring  for 
the  future  the  national  health  and  vigor  fundamental  to  happiness  and  to 
national  security,  growth  and  permanence. 
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DISCUSSION  ON  PAPER  BY  DR.  SUNDWALL 

Dr.  Ida  M.  Alexander,  Bismarck,  N.  D. :  In  saying  the  university 
is  the  place  for  public  health  training,  I  feel  that  you  are  all  ready 
to  say,  '*  aye  "  and  "  amen,"  but  in  my  own  state  of  North  Dakota  I 
am  not  thinking  in  terms  of  our  university  for  training  public  health 
nurses  at  least.  Our  state  is  eighty-five  per  cent,  rural,  our  largest  city 
has  a  population  of  only  21,000.  Our  industrial  problems  are  small,  our 
urban  problems  are  small  but  our  rural  problems  are  very  large.  There- 
fore I  ask,  "  Who  best  knows  the  rural  problems  of  the  state  of  North 
Dakota?  "  and  the  answer  is,  our  College  of  Agriculture.  So  we  hope  this 
institution  will  train  our  public  health  nurses  for  us,  because  they  know 
rural  needs,  rural  sanitation,  rural  health  and  rural  psychology,  and  this 
is  what  our  nurses  need  to  know. 

The  university  has  an  essentially  urban  viewpoint.  The  University  of 
Minnesota  is  very  dear  to  me  because  I  spent  seven  years  there,  but 
their  viewpoint  is  urban,  though  not  more  so  than  that  of  any  other 
university. 

For  these  reasons  we  think  the  public  health  nurses  in  our  state  should 
be  trained  by  the  College  of  Agriculture. 

Dr.  S.  Adolphus  Knopf,  New  York:  As  one  interested  in  tuber- 
culosis, I  am  naturally  interested  in  open  air,  and  I  have  been  gratified 
by  what  I  have  heard  here,  by  the  approval  of  everything  as  far  as  en- 
vironment is  concerned,  but  I  believe  you  have  not  laid  enough  stress 
on  the  individual  in  regard  to  open  air. 

Now,  it  is  well  enough  to  tell  children  "  You  ought  to  have  the  window 
open,"  but  it  is  equally  important  to  make  good  use  of  the  air  and  teach 
these  children  proper  breathing. 

I  believe  that  tuberculosis  is  a  preventable  disease,  and  I  believe  that 
proper  breathing  and  proper  posture  are  very  important  in  preventing  it 
and  are  some  of  the  things  which  ought  to  be  taught  to  the  children. 

I  believe  it  is  all  well  and  good  to  have  university  trained  teachers 
to  train  the  public  in  individual  and  general  hygiene,  but  I  know  from  my 
experience  in  tuberculosis  that  the  teaching  must  be  more  universal  and  can 
be  done  even  by  men  and  women  without  university  training.  Any 
trained  nurse  or  teacher,  or  for  that  matter  any  intelligent  person  having 
learned  the  principles  of  hygiene,  ought  to  be  able  to  impart  what  he 
knows  about  it.  What  is  true  of  tuberculosis  is  true  of  other  diseases, 
and  I  believe  my  motto,  although  now  25  years  old,  is  still  applicable : 
To  combat  tuberculosis  as  a  disease  of  the  masses  requires  the  combined 
action  of  a  wise  government,  thoroughly  trained  physicians,  well  instructed 
teachers,  and  an  intelligent  people. 

Dr.  Sundwall :  I  was  not  referring  to  the  university  in  a  specific  sense 
—  that  is  to  institutions  labeled  as  universities.  I  fully  agree  with  Dr. 
Alexander  that  hygiene  and  public  health  should  be  taught  by  every  col- 
lege and  university  in  the  United  States.     Every  institution  of  collegiate 
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grade  has  facilities  for  teaching  hygiene  and  pubHc  health  and,  to  varying 
degrees,  facilities  for  training  health  workers. 

Relative  to  the  statement  of  the  last  speaker,  permit  me  to  state  that 
1  cannot  help  but  feel  that  we  must  emphasize  the  person  above  every- 
thing else.  In  the  past  we  have  made  remarkable  progress  with  diseases 
that  depend  for  their  spread  upon  the  environment  and  intermediate  agents 
other  than  human  contact.  As  an  example,  we  have  wiped  yellow  fever 
practically  from  the  face  of  the  earth.  On  the  other  hand  we  have 
made  but  little  progress  with  diseases  spread  by  human  contact  infection, 
such  as  the  respiratory  group  of  diseases  which  claim  over  one-fourth 
of  our  national  morbidity  and  mortality  and  the  venereal  diseases.  Cer- 
tainly ninety-five  per  cent,  of  all  future  health  work  is  going  to  deal 
with  the  person.  Until  we  recognize  the  great  importance  of  the  person 
—  his  education  and  care  in  public  health  —  our  progress  will  be  limited 
indeed. 


SOME  CONSIDERATIONS  ON  TUBERCULOSIS* 

By  Sir  Arthur  Newsholme,  M.D.,  K.C.B. 

London 

We  know  that  if  the  infection  of  this  disease  could  be  eliminated  from 
human  life,  there  would  be  no  tuberculosis.  That  is  the  basic  fact.  No 
tubercle  bacilli ;  no  disease. 

Observation  on  man  confirms  the  results  of  experimental  work  on 
animals  to  the  effect  that  the  amount  of  disease  in  an  individual  is  less 
with  smaller  doses  of  infectious  material;  and  that  the  greater  part  of 
mankind,  who  have  been  exposed  to  infection,  do  not  suffer  from  tuber- 
culosis as  a  manifest  disease.  Evidently  therefore,  the  majority  of  man- 
kind has  a  fairly  satisfactory  degree  of  immunity  against  tuberculosis. 

At  this  point  a  fundamental  difference  of  outlook  arises.  Is  this  escape 
of  the  majority  of  infected  persons  due  to  inherited  qualities,  presumably 
selective  in  character,  or  to  the  fact  that  most  of  the  infected  persons  re- 
ceive only  minimal  doses  of  infection,  incompetent  to  cause  active  disease? 
A  further  differentiation  is  needed  at  this  point.  It  is  generally  agreed 
that  in  the  same  individual  resistance  to  infection  is  a  variable  quantity. 
Under  the  influence  of  an  acute  illness,  e.  g.,  measles  or  influenza,  or  of 
prolonged  overwork,  or  anxiety,  or  alcoholism,  or  of  exposure  to  irritating 
dusts,  minimal  infection  may  succeed  in  overcoming  natural  immunity, 
and  active  disease  occur.  But  does  variation  in  dosage  of  infection  plus 
this  temporary  variation  in  susceptibility  of  the  individual,  explain  the 
varying  incidence  of  tuberculosis,  or  beyond  this,  is  there  evidence  of  true 
inheritance  of  an  excessive  liability  to  tuberculosis?  All  the  published 
evidence  pointing  to  the  existence  of  excessive  hereditary  proclivity  to 
tuberculosis,  which  I  have  seen,  is  vitiated  by  a  petitio  principii,  and  it  is 
extremely  doubtful  if  evidence  on  a  considerable  scale  which  does  not  beg 
the  point  at  issue  could  be  obtained,  in  view  of  the  ofttimes  protracted 
latency  of  infection. 

There  are  relatively  few  families  in  which  no  case  of  recognizable  tuber- 
culosis has  not  occurred.  True  heredity  must,  therefore,  like  familial  in- 
fection, show  itself  in  an  excessive  incidence  of  the  disease  in  certain 
families.  Such  excessive  incidence  is  undoubted.  But  how  is  true  in- 
heritance to  be  separated  from  infection,  especially  in  early  life?  That 
much,  and  probably  a  high  proportion  of  the  infection  of  human  tuber- 
culosis is  acquired  before  puberty  is  well  established.  That  there  will  be 
more  opportunities  for  large-dose  infection  in  a  consumptive  than  in  a 
non-consumptive  household  is  obvious.  How  then  shall  we  differentiate 
the  influence  of  the  hypothetical  inherited  tendency  to  become  consumptive 
from  the  influence  of  infection  in  family  intercourse? 

*  Read  by  title. 
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It  has  never  been  done ;  and  "  biometrical  "  statements  giving  heredity 
an  important  place  in  the  causation  of  tuberculosis  must  be  regarded  as 
assuming  the  point  to  be  proved.  They  sin  furthermore  against  the  rule 
in  reasoning,  embodied  in  Occam's  razor:  Entia  non  sunt  niiilliplicanda 
Procter  ncccssitatem;  in  other  words,  it  is  an  established  axiom  in  logic 
that  multiple  explanation  is  not  to  be  presumed  if  an  adequate  single 
explanation  can  be  assumed.  We  know  that  personal  infection  from  man 
or  a  bovine  must  occur  or  there  will  be  no  human  tuberculosis ;  we  know 
that  in  the  exceptional  instances  of  tuberculosis  in  which  family  pre- 
disposition, or  infection,  can  be  eliminated,  personal  infection  suffices  to 
cause  disease.  The  practical  conclusion  is  inevitable ;  in  measuring  the 
relative  importance  of  various  activities,  we  must,  until  valid  facts  bear- 
ing on  hereditary  predisposition  can  be  adduced,  concentrate  on  the  pre- 
vention of  infection,  intra-familial  and  extra-familial,  and  on  the  re- 
moval of  those  insanitary  conditions,  whether  personal,  as  malnutrition 
and  overwork, —  or  non-personal,  as  injury,  exposure  to  dust  and  to 
vitiated  air,  which  in  the  main  are  controllable,  and  in  the  control  of  which 
(a)  past  experience  as  regards  human  tuberculosis,  (b)  the  teach- 
ing of  pathology,  (c)  comparative  experience  in  leprosy,  and  (d)  the 
evidence  derivable  from  the  complete  control  secured  in  selected  herds  of 
cattle  over  tuberculosis,  show  that  great  success  can  be  secured. 

In  short,  excepting  in  respect  of  a  few  well  defined  and  relatively 
uncommon  diseases,  we  have  little  more  than  the  beginnings  of  a  science 
of  heredity  of  human  diseases,  and  less  than  this  for  tuberculosis;  and 
until  the  biometrician  can  bring  us  less  doubtful  contributions  to  knowl- 
edge we  cannot  attach  weight  to  his  statements.  Even  if  hereafter  it  be 
demonstrated,  e.  g.,  by  experimentation  on  animals,  that  tuberculosis  is 
influenced  by  hereditary  factors,  direct  attack  on  environmental  factors 
will  remain  the  chief  method  of  public  control  of  the  disease. 

The  hypothesis  that  a  general  elevation  of  resistance  to  tuberculosis  in- 
fection has  gradually  taken  place  does  not  fit  in  with  international  ex- 
perience ;  for  some  countries  have  been  experiencing  steady  reduction 
(between  i  and  2  per  cent,  per  annum)  in  their  death  rate  from  tuber- 
culosis, while  other  countries, —  equally  subject  to  the  influence  of  natural 
selection, —  have  experienced  a  stationary  or  nearly  stationary  death 
rate  from  this  disease.  But  even  if  such  a  gradual  increase  in  immunity 
has  taken  place, —  the  alternative  hypothesis  that  there  has  been  gradual 
reduction  in  dosage  of  infection  fits  better  with  facts, —  it  is  equally  our 
duty  to  protect  our  families  and  the  general  public  against  infection 
to  the  fullest  extent  practicable.  Efforts  in  this  direction  are  unlikely  to 
succeed  to  the  extent  of  preventing  the  receipt  of  minimal,  and  possibly 
vaccinal,  doses  of  tubercle  bacilli ;  and  even  were  this  so, —  in  view  of  the 
facts  that  we  are  dealing  with  unproved  hypotheses,  in  respect  both  of 
natural  selection  and  of  immunization  by  minimal  doses  of  infection, — 
our  plain  duty  is  to  fulfil  the  first  indication  of  preventive  medicine, 
viz.,  to  prevent  infection  by  all  means  in  our  power. 

It  is  pointed  out  that  between  1870  and  1882  (when  Koch  announced 
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the  discovery  of  the  tubercle  bacillus),  pulmonary  tuberculosis  was  de- 
clining as  rapidly  as  in  subsequent  years,  the  implication  being  that  knowl- 
edge of  communicability  and  action  taken  on  this  knowledge  has  produced 
no  eflfect.  In  actual  fact  there  has  been  no  rapid  change  in  public  educa- 
tion in  this  respect  and  still  less  in  the  application  of  such  education  to 
actual  precautions  on  the  part  of  the  multitude. 

For  many  years  a  steady  improvement  in  cleanliness  as  regards  ex- 
pectoration and  in  more  humane  treatment  of  the  sick,  has  been  pro- 
ceeding; and  it  is  no  objection  to  the  asserted  efficiency  of  such  measures, 
or  to  the  desirability  of  their  fuller  adoption,  to  state  that  although  the 
tuberculosis  death  rate  has  continued  to  decline  up  to  the  war  period, — 
possibly  in  recent  years  more  slowly, —  it  does  not  show  an  increasing 
rate  of  decline,  ^vlany  factors  are  concerned ;  and  before  doubt  can 
fairly  be  thrown  on  the  usefulness  of  the  precautions  against  infection 
which  patholog}'  demands,  we  must  assess  the  weight  of  those  circum- 
stances in  modern  life,  which  year  by  year  give  increasing  opportunities 
for  infection.  'More  and  more  people  live  in  towns,  more  and  more  they 
have  indoor  instead  of  outdoor  occupations,  more  and  more  they  have 
smaller  house-room  than  in  the  past,  and  yet  the  death  rate  from  tuber- 
culosis, apart  from  the  circumstances  of  war,  has  continued  to  decline. 
We  must  have  regard  to  the  resultant  of  all  the  forces  at  work,  and 
not  assume  that  because  quantitatively  results  do  not  come  up  to  expecta- 
tion, these  forces  are  inoperative. 

In  recent  reports  to  the  Medical  Research  Committee  (England)  Dr.  J. 
Brownlee  has  advanced  considerations  in  favor  of  the  views,  that  there  are 
three  separate  types  of  human  tuberculosis,  the  origin  of  which  is  in- 
fluenced by  different  circumstances,  and  that  one  of  these  types  —  the 
"young  adult"  type  —  is  the  subject  of  a  long  epidemiological  wave  now 
on  its  decline.  His  report  will  repay  careful  study ;  and  his  suggestion 
as  to  different  types  of  tuberculosis  will  serve  to  stimulate  reconsidera- 
tion of  accepted  views  both  as  to  bovine  and  human  tuberculosis,  and  as 
to  the  relative  importance  of  different  methods  of  infection. 

The  suggested  existence  of  a  protracted  epidemic  cycle  of  tuberculosis 
now  nearing  its  end,  but  with  possibilities  of  future  increase,  cannot,  I 
think,  be  disproved  or  proved.  It  is  an  interesting  speculation,  which 
leaves  us  with  the  present  duty  of  adopting  every  known  measure  to 
control  the  spread  of  infection.  The  same  duty  was  faced  in  smallpox, 
plague  and  cholera,  all  of  which  at  irregular  intervals  for  unknown  rea- 
sons tend  to  take  on  world-wide  travels.  Their  epidemic  cycles  outside 
the  country  of  origin  can  be  and  has  been  controlled,  and  all  of  them, 
in  civilized  communities  prepared  to  face  the  necessary  expenditure  in 
effort  and  money,  are  now  chained  enemies  of  mankind. 

We  know  that  the  known  measures  for  the  control  of  tuberculosis  in 
addition  to  the  success  they  may  achieve  in  its  prevention,  will  improve 
the  conditions  of  life  and  work  of  the  entire  population,  and  will  assuage 
the  suffering  and  ameliorate  the  lot  of  tuberculous  patients  themselves. 
And,  in  view  of  the  control  obtained  over  the  three  diseases  just  named, 
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notwithstanding  the  fact  that  their  natural  history  shows  epidemic  cycles, 
may  not  similar  control  over  tuberculosis  be  confidently  anticipated?  Its 
subjection  to  the  influence  of  epidemic  cycles  is  extremely  doubtful;  and 
even  so,  it  is  a  disease,  in  which,  owing  to  the  chronicity  of  attack  and 
the  relative  immunity  of  man,  fractional  eflforts  at  prevention  can  produce 
corresponding  reduction  in  disease.  In  this  respect,  it  differs  essentially 
from  influenza,  in  which  failure  to  prevent  the  spread  of  infection  from 
a  portion  of  the  total  cases  must  necessarily  nullify  attempts  to  check  the 
general  progress  of  an  epidemic. 

In  tuberculosis  there  is  no  reason  to  doubt  that  when  public  authorities 
are  prepared  to  take  the  completely  practicable  steps  for  guiding  the 
life  of  every  known  consumptive  patient  in  the  population,  a  rapid  re- 
duction in  this  disease  can  be  secured,  and  that  in  one  or  two  genera- 
tions the  death  rate  from  tuberculosis  might  be  reduced  to  one-half  of  its 
present  amount. 

To  adopt  to  an  adequate  extent  the  well-known  measures  for  prevent- 
ing infection  of  men  by  tuberculosis  is  the  only  true  economy ;  to  refrain 
from  taking  them  means  most  extravagant  parsimony  with  loss  of  human 
life  and  happiness. 
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NURSING  SECTION 

The  Chairman:  Occupational  therapy  and  vocational  training  for 
tuberculous  patients  has  been  the  subject  so  near  the  heart  of  tuber- 
culosis nurses  for  years  and  years  that  when  it  became  the  responsibility  as 
well  as  the  privilege  of  the  Chairman  to  prepare  a  program  for  this 
Nursing  Section  she  could  think  of  nothing  about  which  the  average  nurse 
knew  less  but  which  would  interest  the  average  tuberculosis  nurse  more 
than  a  program  entirely  devoted  to  occupational  therapy  for  tuberculous 
patients. 

The  first  speaker,  Miss  Bertha  Thompson,  is  a  very  old  friend,  whose 
title  is  so  comparatively  new  to  me  that  I  will  have  to  ask  you  to  excuse 
me  while  I  read  it — "Director  of  Occupational  Therapy,  U.  S.  PubHc 
Health  Service,  Kenilworth  Hospital,  Biltmore,  N.  C." 

Although  Miss  Thompson  is  new  to  many  of  you,  those  of  us  who  have 
the  privilege  of  her  friendship  and  have  known  about  her  work,  feel 
sure  that  she  has  a  treat  in  store  for  us,  and  we  also  know  that  tuberculous 
ex-soldiers  in  the  Biltmore  hospital  are  getting  something  extremely 
valuable  in  the  way  of  instruction  and  inspiration  at  the  same  time. 

It  gives  me  a  good  deal  of  pleasure  to  introduce  to  you  Miss  Bertha 
Thompson,  who  will  open  the  program  with  a  paper  on  "  Occupational 
Therapy  and  Tuberculosis  Patients." 
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OCCUPATIONAL    THERAPY    AND 
TUBERCULOUS  PATIENTS 

By  Bertha  Thompson 

BiLTMORE,    N.    C. 

I  HAVE  been  asked  to  speak  to  you  about  the  value  of  the  handcrafts  as 
diversional  occupations  for  convalescent  patients  with  tuberculosis,  and 
to  suggest  the  crafts  most  suitable,  and  the  conditions  under  which  they 
should  be  taught. 

We  are  realizing  more  and  more  clearly  the  subtle  reaction  of  the 
mind  and  spirit  upon  the  body.  It  is  an  experience  common  to  all  of  us 
that  discouragement,  worry,  or  grief  lessen  our  vitality,  and  cause  more  or 
less  serious  fatigue  and  functional  disturbances.  Success,  happiness,  en- 
thusiasm bring  us  new  life  and  vigor,  and  release  unexpected  energy. 
If  this  is  true  in  health,  how  much  more  important  is  the  effect  of  atti- 
tudes of  mind  when  physical  and  nervous  resistance  is  impaired  by  ill- 
ness. With  tuberculous  patients  particularly,  doctors  recognize  this. 
Every  effort  is  being  made  to  surround  them  with  a  pleasant  environ- 
ment, and  to  provide  every  possible  means  of  keeping  them  happy  and 
contented,  and  free  from  worry  and  depression  during  the  long  months 
of  convalescence.  Music,  books,  moving  pictures  are  to  be  found  in 
most  of  our  large  sanatoria,  and  now  we  are  adding  diversional  occu- 
pations of  many  kinds.  One  of  the  hardest  things  about  an  illness  is 
the  realization  of  loss  of  time,  and  strength  and  usefulness.  If  we  can 
lessen  this  feeling  even  in  a  slight  measure,  we  keep  our  sick  ones  more 
cheerful.  To  awaken  a  patient's  interest  in  some  old-time  handicraft, 
suited  to  his  ability,  temperament,  and  strength,  helps  to  divert  his  thoughts 
into  new  and  pleasant  channels.  A  natural  creative  instinct  is  satisfied 
by  making  something  truly  worth  while  from  beginning  to  end.  He  for- 
gets himself  in  the  pleasure  of  doing  it,  and  recovers  more  quickly. 

Diversional  occupations  for  tuberculous  patients  must,  of  course,  be 
carried  on  under  very  careful  medical  supervision,  because  they  have  a 
physical  as  well  as  a  mental  effect.  No  patient  should  be  allowed  to 
undertake  any  work  until  he  has  the  consent  of  his  physician,  who  must 
say  how  long  he  may  work  each  day  and  indicate  in  general  the  type  of 
work.  Occupational  teachers  do  not  as  a  rule  have  sufficient  medical 
knowledge  to  assume  any  responsibility  in  this  matter.  Nurses  also  should 
remember  this,  and  never  suggest  that  a  patient  begin  work  until  the  at- 
tending physician  prescribes  it. 

Patients  will  naturally  differ  in  ability  and  in  the  things  that  interest 
them.  Making  a  basket  may  appeal  to  one  and  not  at  all  to  another, 
who,  however,  may  find  pleasure  in  a  piece  of  wood  carving  or  in  making 
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a  toy.  Therefore,  the  work  should  be  varied.  But  the  number  of  teach- 
ers employed,  the  space  for  workrooms,  the  funds  available,  will  deter- 
mine how  many  crafts  can  be  taught.  One  teacher  can  do  justice  to  only 
a  limited  number  of  patients.  She  must  give  close  attention  and  care- 
ful instruction  to  each  to  prevent  unnecessary  mistakes  which  are  dis- 
couraging. She  must  be  watchful  of  the  physical  and  mental  effect  of  the 
work  and  alert  to  any  signs  of  fatigue  or  loss  of  interest.  She  needs 
plenty  of  time  to  prepare  materials  and  to  put  them  into  shape  to  be  easily 
handled  by  the  patients.  Her  time  and  energy  will  reach  only  so  far  and 
if  greater  demands  are  made  upon  her  than  she  can  possibly  meet,  it 
will  result  in  lessening  the  efficiency  of  her  work. 

May  I  say  a  word  at  this  point  in  regard  to  our  large  state  sanatoria? 
It  is  the  policy  in  many  to  appoint  one  trained  occupational  therapeutist 
to  organize  and  direct  occupations,  and  at  the  same  time  to  do  the  greater 
part  of  the  teaching,  assisted  only  by  patients  who  have  had  little  training, 
if  any.  If  occupational  therapy  is  to  be  of  real  value  in  these  institu- 
tions, it  is  important  that  the  director  who  is  made  responsible  for  this  de- 
partment should  be  given  trained  teachers  to  assist  her  as  soon  as  she  has 
secured  equipment  and  materials  to  work  with.  Valuable  helpers  among 
the  patients  will  develop  in  the  course  of  time,  but  it  is  not  in  the  best 
interests  of  the  service  to  rely  upon  such  assistance  until  the  work  is  well 
established.  Any  patients  who  show  promise  of  becoming  teachers  should 
be  encouraged  and  given  every  opportunity  for  training.  Some  few  here 
and  there  will  prove  capable  of  excellent  work. 

Occupational  therapy  calls  for  the  very  best  trained  teachers.  The 
graduates  of  short  courses  who  were  admitted  to  the  army  service  in 
such  numbers  were  found  to  be  insufficiently  trained  in  most  cases.  This 
fortunately  is  now  recognized  and  a  longer  and  more  thorough  prepara- 
tion is  being  required.  The  sick  appreciate  the  skilled  worker  as  quickly 
as  any  one,  and  respond  with  satisfaction  to  a  good  teacher  who  knows 
the  technique  of  the  craft  she  teaches.  Personality  is,  of  course,  of  great 
importance,  but  in  emphasizing  this  we  have  rather  lost  sight  of  the 
need  for  thorough  technical  knowledge. 

Some  crafts  can  be  taught  at  the  bedside,  but  it  is  more  beneficial  for 
the  patients  who  are  able  to  be  up  to  go  to  workrooms  specially  provided 
for  this  purpose.  These  rooms  should  be  light,  sunny,  and  well  ventilated, 
and  warm  in  winter  time.  Let  them  be  as  pleasant  and  attractive  as  pos- 
sible. A  dreary  basement  room  may  have  a  depressing  effect  upon  some 
patients  that  will  counteract  all  the  best  efforts  of  a  teacher.  The  subtle 
influence  of  a  well-planned  room,  pleasing  in  color  and  decoration,  is  some- 
thing we  cannot  measure,  but  we  know  its  importance.  The  equipment 
needs  to  be  adequate  and  conveniently  arranged,  and  the  tools  and  ma- 
terials must  be  good  and  carefully  selected. 

An  effort  is  being  made  to  improve  the  quality  of  the  products  of  invalid 
occupations.  The  work  is  still  so  comparatively  new  in  most  sanatoria, 
that  conditions  favorable  for  its  best  development  have  not  yet  been 
provided.     Occupational  directors  and  teachers  labor  under  such  heavy 
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difficulties  that  they  cannot  maintain  high  standards.  They  have  too  little 
time  to  prepare  good  designs  and  models,  and  in  many  cases  lack  the 
natural  ability  this  requires,  although  they  may  be  excellent  teachers. 
We  hope  some  day  to  have  a  designer  with  each  group  who  will  devote 
all  her  time  to  this  side  of  the  work.  To  get  the  best  results  from  a  cura- 
tive standpoint,  the  things  made  should  be  good  in  form  and  color  and 
design.  Work  badly  planned  and  poorly  executed  reacts  unfavorably 
upon  the  patient.  Dr.  Hall  of  Marblehead  has  recently  opened  an  experi- 
ment station  to  help  us  with  this  problem.  A  group  of  expert  designers 
and  craftsmen,  "  unhampered  by  the  demands  of  teaching,  will  test  ma- 
terials and  work  out  ideas  and  suggestions  for  hospital  occupations." 
Collections  of  photographs  and  drawings,  and  loan  exhibits  of  artistic 
handwork  from  the  shops  of  master  craftsmen,  would  help  greatly  in 
maintaining  standards. 

Which  of  the  crafts  should  we  choose  for  tuberculous  patients?  I 
believe  that  almost  any  of  them  may  be  taught  with  safety  provided  the 
work  is  done  under  careful  medical  supervision,  and  by  graded  exercise. 
For  bed  patients  one  would  select  something  simple,  which  could  be 
picked  up  for  a  few  minutes  at  a  time.  We  devise  various  shapes  of 
cardboard  looms,  so  light  that  the  feeblest  hands  can  hold  them,  on  which 
are  woven  attractive  bags  of  raffia,  cotton,  silk,  or  wool.  Several  types 
of  bedside  looms  can  be  obtained  to-day  for  the  weaving  of  ties,  belts, 
bags,  table  runners  and  such  things.  Some  patients  enjoy  bead  work, 
but  it  should  not  be  given  to  any  who  are  nervous.  Knitting,  crocheting, 
and  tatting  appeal  to  many.  We  use  a  variety  of  materials,  from  fine 
cotton  for  laces  to  a  soft  thick  roving  for  crocheting  rugs.  Men  and 
boys  like  to  make  knotted  string  bags,  belts,  hammocks,  and  nets.  They 
make  the  simple  tools  necessary  for  this  work.  Weaving  reed  baskets 
wins  the  interest  of  more  patients  than  any  other  craft.  Men,  women, 
and  children  enjoy  it.  The  results  come  quickly  and  are  useful.  If  the 
teaching  is  good,  it  is  one  of  the  most  restful  of  occupations.  Many  dif- 
ferent things  can  be  made  —  flower  holders,  trays  and  baskets  of  all  sizes 
and  shapes,  and  table  lamps,  or  tall  ones  for  the  floor.  Raffia  and  pine- 
needle  basketry,  and  chair  caning  also  are  good.  Tooled  and  cut  leather 
work  has  almost  unlimited  possibilities  for  purses,  billfolds,  handbags, 
belts,  mats,  book  covers,  and  other  useful  articles.  Toy-making  affords 
an  immense  amount  of  fun,  and  quickens  originality.  Mr.  Thatcher  of 
New  York,  has  introduced  the  making  of  clever  toys  from  old  tin  cans. 
If  they  are  well  designed  and  carefully  made  they  are  very  much  superior 
to  most  of  the  toys  that  can  be  bought  to-day.  Two  of  my  patients 
are  busy  at  present  making  kites.  Others  have  made  models  for  aero- 
planes. 

Weaving  rugs,  book-binding,  cabinet  work,  frame-making,  carving 
modeling,  cement  work  and  pottery,  metal  work  and  jewelry, —  these 
crafts  offer  an  endless  variety  of  interest.  All  are  suitable  for  our  pur- 
pose, if  good  judgment  is  shown  in  choosing  the  particular  work  that  will 
best  meet  the  needs  of  each  patient.     As  many  of  them  as  possible  should 
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be  used  in  every  sanatorium,  but  it  is  advisable  to  begin  with  one  or  two 
and  add  others  as  conditions  are  favorable. 

There  are  many  sanatoria  too  small  to  afford  an  occupational  teacher. 
Nor  must  we  forget  the  great  number  of  tuberculous  patients  who  are 
being  cared  for  in  their  own  homes.  While  I  have  been  at  Kenilworth 
Hospital  in  Asheville,  N.  C,  I  have  had  the  opportunity  of  visiting  some 
of  the  small  sanatoria  and  convalescent  homes  in  that  neighborhood, 
and  I  have  been  impressed  by  the  need  for  the  work  everywhere.  I 
have  suggested  a  visiting  occupational  teacher  association,  modeled  some- 
what on  the  plan  of  a  visiting  nurse  association,  to  make  this  new  curative 
service  available  for  private  patients,  and  small  hospitals  and  sanatoria. 
Such  an  organization  would  make  it  possible  to  provide  good  teachers  and 
trained  supervision,  and  enable  individuals  and  small  institutions  to  em- 
ploy an  occupational  teacher  for  a  few  hours  at  a  time.  It  is  my  hope 
that  eventually  such  a  visiting  association  will  be  established  in  every 
community  to  bring  the  benefits  of  supervised  occupation  not  only  to  our 
tuberculous  patients  but  to  every  one  who  is  ill. 

I  want  to  emphasize  again  the  value  of  good  design  and  form  and  color 
in  all  this  work,  and  the  importance  of  encouraging  careful  workman- 
ship. Our  adult  patients  for  the  most  part  are  working  people,  mothers, 
teachers,  men  and  women  from  workshops,  factories,  and  offices.  Under 
modern  conditions  of  specialized  labor  there  is  very  little  opportunity  for 
self-expression  in  creative  activities.  The  old  time  craftsman  saw  the 
work  of  his  hands  from  beginning  to  end.  He  valued  his  materials  and 
tools.  He  worked  with  loving  care,  and  the  results  were  good.  Some  of 
us  who  have  had  the  privilege  of  following  independently  an  artistic  craft, 
and  know  the  genuine  pleasure  and  satisfaction  of  such  work,  hope  that 
invalid  occupations  may,  in  time,  become  the  means  of  bringing  to  those 
who  are  ill  or  exhausted  some  experience  of  happier  conditions  of  labor 
than  the  working  world  affords  most  people  to-day,  and  more  apprecia- 
tion of  beauty  in  the  form  and  color  of  simple  things,  well  made.  They 
will  return  to  their  former  occupations  with  new  confidence  and  courage, 
and  a  wider  vision. 

In  closing  may  I  say  to  the  nurses,  we  need  your  sympathetic  coopera- 
tion? You  can  help  us  by  showing  an  interest  in  what  your  patients 
are  doing,  and  by  keeping  always  in  mind  the  therapeutic  purpose  of  the 
work,  and  encouraging  them  accordingly.  I  am  glad  to  say  that  nurses 
as  a  rule  warmly  welcome  the  occupational  teacher.  We  ask  you  to  ex- 
press your  appreciation  of  the  value  of  the  work  whenever  opportunity 
offers.  In  this  way  you  will  assist  us  in  winning  even  wider  support,  and 
eventually  make  possible  the  introduction  of  diversional  occupations  into 
every  hospital  and  sanatorium  in  the  country. 

The  Chairman:  We  are  going  to  postpone  discussion  of  these  various 
papers  until  the  three  have  been  presented  and  then  the  discussion  will 
be  thrown  open  from  the  floor  for  a  very  general  and,  I  hope,  a  very 
hearty  and  sympathetic  discussion. 

The  next  speaker  on  the  program  follows  most  fittingly  the  first  paper. 
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You  remember  that  Miss  Thompson  emphasized  the  need  of  physicians' 
orders  before  the  patient  could  be  given  occupational  therapy,  and  we 
have  asked  Dr.  Glenford  L.  BelHs,  of  the  Muirdale  Sanatorium,  Wau- 
watosa,  Wisconsin,  to  speak  on  "  The  Value  of  Occupational  Therapy  in 
Tuberculosis    Sanatoria   from   the    Medical-Administrative    Standpoint." 


THE  VALUE  OF  OCCUPATIONAL  THERAPY  IN 
TUBERCULOSIS  SANATORIA  FROM  A  MEDI- 
CAL ADMINISTRATIVE  STANDPOINT 

By  Glenford  L.  Bellis,  M.D. 

Wauwatosa,  Wis. 

Occupational  therapy  or  the  use  of  occupation  as  a  therapeutic 
measure  is  not  of  recent  origin,  its  value  being  recognized  in  the  time  of 
Galen  who  said,  *'  Employment  is  Nature's  physician."  It  is,  however, 
only  of  recent  years  that  this  form  of  therapy  has  developed  to  the  point 
of  general  and  successful  applicability  to  the  sanatorium  treatment  of  per- 
sons ill  with  tuberculosis. 

Of  the  four  fundamental  principles  of  cure-taking,  rest,  fresh  air,  proper 
food  and  graduated  exercise,  occupation  is  directly  associated  with  the 
factors,  rest  and  graduated  exercise,  and  indirectly  with  the  factor,  proper 
food,  through   its  influence  upon  digestion. 

In  the  presence  of  active  tuberculosis  rest  is  absolutely  essential  to  suc- 
cessful treatment.  It  is  the  all  important  element  in  the  conservation 
of  the  patient's  vitality  and  reserve  force.  The  degree  of  rest  possible 
to  secure  will  depend  upon  the  extent  to  which  muscular  activity  may  be 
minimized  and  mental  contentment  promoted.  To  meet  the  first  require- 
ment we  have  but  to  put  the  patient  to  bed ;  to  meet  the  second  is  far 
more  difficult,  for  it  has  to  do  with  the  psychic  element  of  the  man  him- 
self. 

Mental  contentment  is  not  usually  associated  with  mental  inactivity. 
There  are  indeed  few  individuals  who  can  truthfully  answer  as  did  the 
fisherman  on  the  dock  when  asked  how  he  occupied  himself  when  the  fish 
were  not  biting.  He  replied,  "  I  sit  and  think,  but  most  of  the  time  I 
just  sit."  Patients  undergoing  sanatorium  treatment  think,  and  the  pro- 
tracted period  of  cure-taking  gives  much  time  for  thought.  Just  what 
those  thoughts  may  be  exert  a  profound  influence  upon  the  outcome  of 
sanatorium  treatment.  Unfortunately,  in  many  cases,  undirected  or  mis- 
directed thought  results  in  disaster.  Introspection,  exaggeration  of  the 
importance  of  personal  ills  and  troubles,  worry  over  financial  difficulties, 
over  home  responsibilities,  the  uncertainty  of  the  future,  etc.,  are  all 
examples  of  a  mental  state  opposed  to  rest  and  a  serious  drain  upon  the 
vitality  of  the  patient.  It  is  in  this  type  of  case  that  the  correct  appli- 
cation of  occupational  therapy  acts  as  a  sedative  to  the  entire  nervous 
system,  quieting  the  mind  perturbed  through  worry  and  anxiety,  lessen- 
ing temperature  and  pulse  rate,  quieting  the  respiration,  and  thus  pro- 
moting rest,  the  first  and  most  important  fundamental  in  the  treatment  of 
active  tuberculosis. 
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For  the  ambulant  case  occupational  therapy  with  its  endless  variety  of 
suitable  occupations  proves  ideal  for  the  administration  of  graduated  exer- 
cise. It  is  here  that  much  care  and  skill  is  applied  in  the  selection  and 
dosage.  The  occupation  must  meet  both  the  temperamental  and  physical 
requirements  of  the  individual  case,  and  the  dosage  medically  prescribed 
with  exactness.  Willing  cooperation  is  the  watchword  of  success  rather 
than  compulsion. 

Indirectly  suitable  occupation  favorably  affects  nutrition,  through  the 
preservation  of  a  normal  mental  state.  It  is  a  well-known  fact  that  ex- 
citement, anger,  worry  and  despair  destroy  the  appetite  and  inhibit  diges- 
tion. 

Aside  from  its  therapeutic  value  occupation  possesses  social  and 
economic  values  scarcely  less  important.  A  Teuton  proverb  has  it  that 
"  Idleness  is  the  parent  of  all  vice  and  evil,"  and  a  noted  churchman  once 
said,  "  The  devil  seeks  the  unemployed  first  of  all."  Certain  it  is  that  use- 
ful occupation  increases  self-respect  and  self-reHance,  and  fosters  and 
preserves  an  inclination  to  labor  and  self-support. 

Muirdale  Sanatorium  at  Wauwatosa,  Wisconsin,  has  since  its  opening 
in  191 5  included  occupation  in  the  daily  program  of  cure-taking.  We 
look  upon  this  department  at  the  present  time  not  only  as  indispensable 
from  a  therapeutic  standpoint,  but  also  indispensable  to  the  morale  and 
discipline  of  the  institution.  Believing  that  the  best  therapeutic  results 
cannot  be  obtained  when  financial  profit  to  either  individual  or  institu- 
tion is  emphasized  in  its  administration,  occupation  has  been  "  put  up  " 
to  the  patient  as  a  privilege  rather  than  a  duty,  and  a  denial  of  rights 
to  the  work  shops  is  considered  a  punishment.  Our  experience  would 
seem  to  indicate  that  the  success  of  occupational  therapy  in  the  sanatorium 
treatment  of  tuberculosis  depends  in  the  main  upon  the  same  factors  that 
accompany  the  administration  of  any  other  therapeutic  measure.  It  must 
be  prescribed  by  the  physician  to  meet  the  indications,  administered  in 
acceptable  form  and  correct  dosage,  and  carefully  and  intelligently  super- 
vised. If  this  is  done  we  are  firm  in  the  conviction  that  occupational 
therapy  is  invaluable  not  only  as  an  adjunct  to  the  treatment  of  tuber- 
culosis, but  also  as  a  means  of  returning  to  society  a  really  better  and 
more  useful  citizen. 

We  have  at  Muirdale  an  institution  of  375  beds,  and  a  section  set 
aside  for  workshops.  This  section  comprises  eight  or  ten  well-ventilated 
rooms.  We  have  an  adequate  equipment  of  working  tools ;  we  have  in- 
structors who  select  and  teach  the  occupation  which  meets  the  tempera- 
mental requirements  of  the  several  classes  of  patients.  The  patient  is  as- 
signed to  the  workshop  by  the  physician ;  the  amount  of  time  that  he 
is  to  give  to  the  work  is  specifically  stated  upon  his  exercise  card,  and 
when  that  time  is  up  the  patient  is  directed  to  report  back  to  his  bed. 
We  produce  a  great  variety  of  material  for  use  at  the  sanatorium  and 
a  great  variety  of  merchandise.  We  have  had  no  difficulty  in  securing 
a  ready  market  for  everything  that  the  patients  can  make ;  in  fact,  we 
have  ofttimes  found  it  necessary  to  discontinue  accepting  orders  in  order 
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that  those  who  wish  to  purchase  may  not  be  disappointed  because  of 
failure  to  deliver.  On  the  whole,  I  should  dislike  very  much  to  super- 
mtend  an  institution  treating  tuberculosis  that  did  not  afiford  an  industrial 
recreation  or  occupational  therapy  department. 

The  Chairman:  After  hearing  Miss  Thompson  and  Dr.  Bellis  speak 
on  occupational  therapy,  the  types  adapted  to  patients  and  the  possibili- 
ties of  the  work  for  the  patients,  I  know  that  all  of  us  are  saying,  "  How 
can  we  get  it  for  our  patients  in  the  small  sanatoria  and  the  large  sana- 
toria that  haven't  yet  heard  about  occupational  therapy  ?  "  And  it  is 
most  fortunate  that  we  have  with  us  to-day  Miss  Idelle  Kidder,  Director 
of  the  Missouri  Association  for  Occupational  Therapy,  St.  Louis,  who 
is  going  to  talk  about  the  work  of  their  Association  in  order  that  those 
of  us  who  have  no  such  associations  in  our  states  or  cities  may  go  home 
and  teach  our  people  how  to  do  likewise. 

It  gives  me  great  pleasure  to  introduce   ]Miss  Kidder  to  you. 


MISSOURI  ASSOCIATION   FOR  OCCUPATIONAL 

THERAPY 

By  Idelle  Kidder 

St.  Louis 

During  the  war  there  came  a  call  from  the  Surgeon  General  for  trained 
reconstruction  aides  ready  to  go  into  the  military  hospitals.  The  response 
from  St.  Louis  grew  out  of  a  meeting  called  by  Mrs.  Elias  Michael  for 
October  8,  1918,  of  a  selected  group  of  people  who,  she  felt,  would  be 
interested  in  developing  a  plan  to  assist  definitely  in  the  urgent  need  in  the 
military  hospitals. 

This  group  decided  to  undertake  the  training  of  reconstruction  aides 
through  the  efforts  of  the  Committee  on  Women's  Work  of  the  St.  Louis 
Women's  Committee  of  the  Council  of  National  Defense.  The  first  com- 
mittee consisted  of  nine  members,  with  Dr.  G.  Canby  Robinson,  Dean  of 
Washington  University  School  of  Medicine,  as  chairman.  The  other 
members  of  the  Committee  were  Mrs.  Michael,  the  superintendent  of  the 
David  Ranken  Jr.  School  of  Mechanical  Trades,  the  dean  of  the  St.  Louis 
University  Medical  School,  the  director  of  the  St.  Louis  School  of  Fine 
Arts,  a  kinesiology  specialist,  the  superintendent  of  the  Junior  League 
Work-shop,  the  president  of  the  St.  Louis  School  Board,  and  the  secre- 
tary. 

The  duties  of  this  committee  were  to  outline  a  course -for  the  training 
of  reconstruction  aides  in  occupational  therapy,  and  to  plan  an  organiza- 
tion. There  was  formed  an  executive  committee  of  nine  members,  and 
committees  on  curriculum,  finance,  and  admissions,  and  a  general  com- 
mittee. The  St.  Louis  Junior  League  organization  offered  at  once  the 
sum  of  $5000  to  assist  in  the  financing  of  the  undertaking. 

The  name  "  St.  Louis  Training  School  for  Reconstruction  Aides  "  was 
adopted  and  plans  were  immediately  formed  for  opening  the  School. 
Mrs.  Eleanor  Clarke  Slagle  was  invited  to  visit  St.  Louis  and  advise 
upon  the  plans  formulated ;  these  were  approved  and  Mrs.  Slagle  recom- 
mended Miss  Alice  H.  Dean,  a  graduate  of  the  Henry  B.  Favill  School 
of  Occupations,  as  director.  Miss  Dean  was  appointed  director  of  the 
School  on  November  25.  The  first  class  began  its  work  on  December  2, 
1 9 18.  Following  the  armistice,  the  name  of  the  School  was  changed 
on  December  14  from  "  The  St.  Louis  Training  School  for  Reconstruction 
Aides,"  to  the  "  St.  Louis  School  of  Occupational  Therapy." 

Two  groups  of  young  women  received  their  craft  training  under  the 
first  arrangements,  and  with  their  assistance  Miss  Dean  introduced  oc- 
cupational therapy  into  St.  Louis  City  Hospital  and  Barnes  Hospital  in 
January,  1919,  and  at  City  Sanatorium  (for  the  insane)  in  February  of 
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the  same  year.  The  most  helpful  cooperation  was  given  by  the  authori- 
ties in  all  these  institutions. 

On  May  6,  1919,  the  articles  of  association  of  the  "  Missouri  Associa- 
tion for  Occupational  Therapy  "  were  adopted,  and  the  incorporation  of 
the  Association  was  carried  out  with  a  self-perpetuating  Board  of  Trustees 
—  twelve  members  divided  into  groups  of  four,  one  group  to  serve  till 
the  next  annual  meeting,  the  second  to  serve  for  one  year  from  the  next 
annual  meeting,  and  the  third  group  to  serve  for  two  years  from  the  next 
annual  meeting.  Dr.  Robinson  was  elected  president  and  Mrs.  Michael 
vice-president. 

The  newly  incorporated  Board  adopted  by-laws  and  extended  their 
number  of  committees  to  the  following:  finance,  medical  cooperation, 
work-shops,  instruction,  vocational,  industrial  placement,  and  publicity. 
The  Association  continues  to  conduct  the  St.  Louis  School  of  Occupational 
Therapy  as  one  of  its  chief  activities. 

On  June  24,  1919,  the  President  of  the  Association  was  authorized  to 
engage  Miss  Kidder  as  Director  of  the  Association  to  begin  her  duties 
September  i,  1919.  It  was  planned  that  Miss  Kidder  should  direct  the 
wider  activities  of  the  Association  in  the  various  hospitals  throughout 
the  city  and  state  and  undertake  to  develop  interest  and  activity  in  occupa- 
tional therapy  as  widely  as  possible,  Miss  Dean  continuing  as  Director  of 
the  School. 

In  September  the  Association  moved  into  its  present  quarters  at  3510 
Washington  Avenue ;  here  the  work  of  the  School  is  carried  on  until 
the  pupils  enter  the  hospitals  for  their  practice  work.  At  present  the 
work  in  the  School  covers  four  full  months ;  of  this  time,  ten  days  are 
devoted  to  design,  fifteen  to  wood- work,  seventeen  days  to  loom  construc- 
tion and  weaving,  thirteen  to  metal  work,  five  each  to  pamphlet-binding 
and  leather  work,  eight  to  basketry,  three  to  permodello  modeling,  fifty 
hours  to  lectures  covering  various  medical,  surgical,  and  hospital  prob- 
lems. Immediately  following  these  four  months,  three  extra  months  are 
required  in  hospital  practice  work  under  the  superintendent  of  occupa- 
tional therapy ;  one-half  of  this  training  is  received  in  a  general  hos- 
pital where  we  direct  and  maintain  the  department,  the  other  half  is 
spent  in  psychiatric  training  in  occupational  work  in  a  mental  hospital. 
The  Director  of  the  Association  is  in  charge  of  all  hospital  work,  with  a 
superintendent  and  one  or  two  assistants  in  each  hospital.  Our  March, 
1920,  report  shows  we  have  working  three  superintendents,  four 
assistants,  five  practice  pupils ;  that  277  patients  received  instruction,  that 
they  completed  296  articles,  and  sales  from  articles  totaled  $55.85  at 
hospitals. 

The  majority  of  the  articles  made  by  the  patients  in  the  hospital  are 
brought  to  a  salesroom  conducted  at  our  headquarters ;  here,  too,  is  the 
shop  for  the  handicapped  where  we  direct  the  work  of  discharged  hos- 
pital patients  during  prolonged  medical  observation ;  and  we  cooperate 
with  the  Red  Cross  Placement  Bureau  and  give  instruction  and  employ- 
ment to  individuals  while  the  Bureau  is  endeavoring  to  place  them. 
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Of  what  we  have  started,  the  most  important  and  vital  problem  to  me 

is  the  occupational  z^'orkcr;  unless  she  measures  high  the  results  are 
going  to  be  failure.  If  one  is  to  become  an  occupational  therapist  the 
first  absolute  necessity  is  conscientious  honesty  and  sincerity  of  purpose, 
next  is  health,  a  broad  general  education,  college  desirable.  Previous 
teaching  experience  is  valuable.  As  her  vision  is  clear,  so  is  her  inter- 
pretation vital.  She  needs  the  spirit  of  youth,  the  wisdom  and  tact  from 
experience  and  age,  and  should  be  able  to  recognize  the  good  accom- 
plished when  the  material  thing  is  poor. 

She  must  be  practical  to  her  finger-tips ;  the  unworldly  occupational 
worker  is  a  snare  and  a  delusion.  She  should  take  her  problems,  though 
not  herself,  seriously.  The  ideal  occupational  worker  is  an  interpreter  of 
facts,  ways,  ideas,  atmosphere.  She  must  reveal  man  to  himself,  bring 
dormant  possibilities  into  action,  action  into  things.  Then,  if  possible, 
she  must  have  linked  with  these  powers  as  much  experience  and  educa- 
tion in  theoretical  and  practical  design  as  possible  for  a  general  founda- 
tion for  the  numerous  crafts  she  must  know,  besides  a  teaching  and  work- 
ing knowledge  of  the  tools  and  machines  with  which  she  must  work, 
with  ever  a  thought  of  a  future  vocation  for  a  patient. 

Then  again,  to  have  occupational  therapy  do  its  greatest  good  to  in- 
dividuals, the  worker  must  feel  she  is  not  alone  in  the  hospital  field,  but 
working  in  the  closest  cooperation  with  the  doctor,  the  nurse,  and  social 
worker. 

Next  of  importance  to  the  worker  is  the  aim.  Here  the  Board,  the 
director,  the  financial  supporters,  the  institution,  the  physicians,  and  the 
occupational  therapist  should  constantly  bear  in  mind  that  the  object  is 
a  definite  therapeutic  result  they  are  working  for  with  a  human  being. 
If,  in  a  general  hospital,  this  usually  means  an  assisting  therapeutic 
measure  linked  with  the  physician's  treatment  during  convalescence,  here 
the  trained  occupational  therapist  should  be  able  to  use  some  craft, 
academic  subject,  physical  exercise,  or  other  work  prescribed  by  a  physi- 
cian, and  assist  in  hastening  a  patient's  physical  and  mental  improve- 
ment. 

Occupational  therapy,  if  in  a  mental  hospital,  should  deal  with  the 
disturbed  patients,  those  needing  habit  training,  and  especially  with  all 
children  and  youths  considered  feebleminded  or  insane,  so  that  all  pos- 
sible may  be  done  for  them  to  improve  their  condition  within  the  institu- 
tion, or  to  assist  in  making  it  possible  for  them  to  become  self-sup- 
porting citizens.  No  matter  what  the  nature  of  the  affliction,  whether 
it  be  found  in  an  orthopedic  ward,  a  general  hospital,  or  a  tuberculosis 
hospital,  the  object  is  all  the  same,  a  therapeutic  measure;  the  avenue  is 
always  the  same,  a  humxin  being  out  of  normal  conditions  and  circum- 
stances needing  physical  and  mental  improvement. 

Therefore,  unless  an  occupational  therapist  has  education  and  a  really 
spiritual  power,  linked  with  psychological  and  psychiatric  training  which 
outweighs  her  design  and  craft  knowledge,  I  believe  one  will  look  in 
vain  for  the  fulfilment  of  the  worth-while  therapeutic  measure. 
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To  mention  briefly  what  we  hope  to  do :  Graduate  pupils  from  the 
School  are  being  given  experience,  wherever  possible,  as  assistants  in  oc- 
cupational therapy  in  our  hospitals  before  being  recommended  for  super- 
intendents elsewhere.  And  while  we  are  doing  this  training  we  con- 
fidently hope  and  expect  the  general  public  to  become  interested  in  the 
needs  of  the  physically  and  mentally  handicapped  in  our  city,  state,  and 
private  institutions,  in  order  that  they  may  understand  and  realize  the 
improving  and  economic  value  to  patients  and  the  community  of  occupa- 
tional therapy,  so  that  our  institutions  may  equip  and  take  over  such  de- 
partments. 


DISCUSSION  ON  PAPERS  BY  MISS  THOMPSON, 
DR.  BELLIS  AND  MISS  KIDDER 

Dr.  Canby  Robinson,  St.  Louis :  It  is  very  auspicious  to  see  so  many 
people  gathered  together  to  discuss  occupational  therapy.  There  are  a 
number  of  phases  of  this  subject  about  which  I  should  like  to  say  some- 
thing. First,  in  continuation  of  what  Miss  Kidder  has  said,  I  want  to 
speak  about  cooperation  in  occupational  therapy,  cooperation  of  various 
interests. 

We  were  very  fortunate  in  St.  Louis  in  having  a  group  of  people,  each 
of  whom  represented  a  certain  phase  of  activity,  so  that  we  could  organize 
a  fairly  well-rounded  organization.  We  already  had  a  small  workshop, 
financed  by  the  Junior  League  in  connection  with  the  dispensary  of  the 
Washington  University  Medical  School.  We  already  had  a  placement 
bureau  where  we  attempted,  in  the  early  days  of  the  war,  to  learn  some- 
thing about  the  industrial  placement  of  cripples,  with  the  idea  that  when 
the  soldiers  came  back  we  would  know  something  about  it  and  how  to 
carry  it  on.  That  was  before  the  days  of  the  Federal  Board  for  Voca- 
tional Education.  We  also  had  in  St.  Louis  a  very  excellent  trade 
school  whose  director  became  interested  in  the  whole  subject.  We  had 
an  art  school  where  arts  and  crafts  were  being  taught ;  we  had  two 
medical  schools^  and  we  had  the  city  hospitals,  directed  by  a  hospital 
commissioner.  x\ll  of  these  interests  and  several  others  are  represented 
on  our  board  and  we  have  had  absolute  cooperation  throughout  the  city 
so  that  our  work  here  does  represent  a  city  movement.  I  believe  that 
that  is  perhaps  something  that  we  have  been  able  to  demonstrate. 

The  next  point  that  I  want  to  speak  about  is  the  relation  of  the 
social  and  the  medical  phases  of  occupational  therapy.  There  is  some 
difficulty,  from  the  point  of  view  of  the  physician,  in  defining  definitely 
the  therapeutic  value  of  occupational  therapy. 

I  have  been  particularly  interested  in  occupational  therapy  from  the 
point  of  view  of  the  treatment  of  heart  disease.  Heart  disease,  as  you 
know,  is  a  disease  in  which  the  individual  must  restrict  his  life  to  the 
ability  of  the  circulation  to  meet  the  demands.  Occupational  therapy  is 
an  excellent  way  of  testing  out  what  the  body  can  do,  what  the  demands 
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are  and  how  far  a  patient  can  go.     I  won't  go  into  that  subject  because  we 
are  dealing  to-day  with  another  subject. 

Now,  in  tuberculosis,  it  is  difficult,  it  seems  to  me,  to  distinguish  be- 
tween the  therapeutic  and  the  social  problems,  and  there  is  no  disease  in 
which  the  social  and  the  therapeutic  problems  are  so  intermingled.  I 
think  they  cannot  be  separated. 

I  made  a  survey,  with  a  group  of  people,  of  a  tuberculosis  hospital  and 
I  found  there  advanced  and  incipient  cases  housed  in  separate  buildings, 
and  quite  well-housed,  but  I  found  the  grounds  in  a  ver\'-  unattractive 
condition.  I  found  300  individuals  who  had  a  most  disheartening  out- 
look constantly  before  them,  and  it  seemed  to  me  that  that  whole  place 
could  be  transformed  by  the  introduction  of  occupations.  The  intro- 
duction of  occupation  would,  I  haven't  the  slightest  doubt,  have  raised 
that  place  from  the  desolate  place  that  it  was  to  one  of  hope  and  life. 
Occupations  could  have  begun  with  the  bedside  work  for  those  who  were 
suitable  for  it,  and  then  on  to  the  shop  work  and  outside  work.  I  have 
since  been  working  with  others  on  the  problem  of  getting  occupational 
therapy  started  in  that  place,  and  I  wish  we  had  photographed  the  institu- 
tion, every  part  of  it.  I  am  quite  confident  of  the  results  that  will  follow 
before  very  long  when  occupations  become  thoroughly  established. 

There  is  in  the  tuberculosis  institution,  of  course,  a  great  necessity  for 
cooperation  between  the  medical  staff  and  the  occupational  staff.  I  think 
this  is  more  true  in  tuberculosis  work  than  in  any  other  form  of  occupa- 
tional therapy  because  the  patient  must  be  given  a  measured  amount  of 
exercise ;  some  patients  need  absolute  rest,  as  you  all  know,  other  patients 
a  fair  degree  of  activity,  and  there  must  be  a  gradation  between  the  abso- 
lute rest  case  who  can  do  only  bed  work  and  the  case  that  can  get  up  and 
do  perhaps  gardening,  chicken  raising,  or  some  of  the  more  vocational 
types  of  occupation.  But  the  occupational  therapy  in  the  solution  of  prob- 
lems, it  seems  to  me,  must  come  first  of  all  from  an  awakening  in  the 
staff-  to  a  thorough-going  interest,  and  a  certain  amount  of  knowledge  in 
occupational  therapy.  That  must  be  the  basis  on  which  occupational 
therapy  must  be  built.  I  feel  that  is  the  important  point  to  emphasize 
from  my  experience  in  general  hospitals.  So  often,  the  only  enthusiastic 
person  is  the  occupational  therapeutist.  We  have  got  to  get  the  doctors 
just  as  enthusiastic,  just  as  keen  about  our  occupational  therapy  as  they 
are  about  appendicitis. 

Then,  another  point  that  I  want  to  make  is  this:  I  want  to  get  into 
the  mind  of  everybody  who  has  anything  to  do  with  hospitals,  and  par- 
ticularly hospital  trustees  and  hospital  superintendents,  the  point  of  view 
that  a  hospital  must  be  a  place  which  is  going  to  do  more  for  people 
than  merely  benefit  their  physical  ills.  We  ought  to  work  to  see  that 
every  individual  who  goes  into  a  hospital  of  any  sort  comes  out  of  that 
hospital  better,  not  only  physically  but  better  intellectually  and  better 
spiritually.  In  fact,  a  hospital  ought  to  be  a  place  w^here  the  whole  man 
or  the  whole  woman  or  the  whole  child  is  considered  and  where  benefit 
is  given  to  that  individual  in  every  direction.     Think  of  the  man  who 
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goes  into  a  hospital,  an  illiterate  type  of  man  who  has  done  nothing  but 
work  with  his  hands,  the  day  laborer,  think  of  him  with  a  fractured 
hip  tied  up  for  six  weeks  or  two  months  doing  absolutely  nothing.  Well, 
there  is  an  opportunity.  We  must  have  in  our  hospitals  the  spirit  of 
service  that  goes  beyond  that  of  the  merely  physical  man.  We  have  got 
to  get  into  that  hospital  the  spirit  that  we  are  going  to  do  everything 
for  that  patient,  and  that  patient's  presence  is  an  opportunity.  Occupa- 
tional therapy  is  the  place  to  begin.  Occupational  therapy  has  that  op- 
portunity. There  is  a  relation  between  the  occupational  worker  and  the 
patient  which  is  unlike  that  of  the  doctor,  the  nurse  or  the  social  worker. 
The  social  worker  comes  nearer  to  it  but  the  occupational  worker  can 
get  hold  of  an  individual,  can  seize  the  mentality,  the  spirit  of  that  in- 
dividual, in  a  way  that  no  one  else  has  an  opportunity  of  doing.  The 
doctor  hasn't  time ;  the  nurse  has  too  many  other  things  to  do ;  the  social 
worker  is  so  often  dealing  with  problems  outside  of  the  hospital,  but 
the  occupational  worker  should  spend  the  day  in  the  hospital,  in  the  ward 
or  in  the  neighboring  room  or  in  the  shop,  and  should  see  to  it  that  the 
patient,  as  an  individual,  is  reached. 

The  kinds  of  occupational  therapy  should  be  increased.  We  shouldn't 
stop,  of  course,  at  handicraft  work ;  we  should  combine  not  only  vocational 
work  as  has  been  done,  particularly  in  tuberculosis  work,  but  we  should 
combine  also  educational  work,  and  I  feel  that  the  calling  in  occupational 
therapy  is  one  of  the  greatest  importance.  I  think  Miss  Kidder  brought 
that  point  out  very  well  and  I  want  to  emphasize  it. 

We  have  tried  to  show  those  who  come  into  the  school  here  that  occupa- 
tional therapy  allows  them  to  work  with  groups  of  people  who  have  time 
to  think,  people  to  whom  they  can  talk  and  who  can't  run  away.  It  is 
not  often  that  we  get  an  opportunity  of  talking  to  people  who  can't  get 
away,  and  it  is  something  that  we  ought  not  to  take  advantage  of  in  the 
wrong  way,  but  we  should  take  advantage  of  it  in  the  right  way,  and  I 
want,  therefore,  to  emphasize  the  idea  that  the  hospital  should  be  a  place 
where  man  or  woman  or  child  should  be  considered  as  an  individual  and 
where  improvement  of  that  individual  should  be  attempted  which  will  go 
far  beyond  merely  the  physical  betterment. 

The  Chairman:  The  discussion  is  now  open  for  any  questions  or  con- 
tributions to  our  program  on  the  subject  of  occupational  therapy. 

Miss  Anna  M.  Drake,  Des  Moines :  Perhaps  many  of  the  states  can- 
not form  as  complete  an  organization  for  carrying  on  occupational  therapy 
as  did  the  state  of  Missouri,  and  you  may  be  interested  to  know  how 
Iowa  introduced  occupational  therapy  into  its  sanatoria. 

We  have  in  Iowa  four  sanatoria :  one  State,  with  about  300  beds,  and 
three  smaller  county  sanatoria  with  from  20  to  50  beds.  Although  they 
are  all  limited  as  to  funds  they  were  able  to  take  up  occupational  therapy. 

The  Iowa  Tuberculosis  Association  secured  as  director  of  occupational 
therapy  a  young  woman  who  had  had  experience  with  Dr.  Bellis  at  Muir- 
dale.  She  began  work  at  Pine  Knoll,  a  50-bed  sanatorium  at  Daven- 
port.    The  work  was  started  in  one  of  the  sitting  rooms,  with  home-made 
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benches  and  very  temporary  arrangements.  It  was  received  very  well 
by  the  Board  and  by  the  nurses  and  patients,  and  was  so  successful  that 
in  a  little  over  one  month  enough  articles  had  been  sold  to  pay  for  the 
initial  expense  of  material  and  tools.  The  sanatorium  board  were  so  well 
impressed  with  the  results  of  the  work  among  the  patients  that  an  ap- 
propriation was  made,  a  room  provided,  and  a  young  woman  employed 
to  carry  on  the  work  under  the  supervision  of  the  State  Director.  The 
work  at  the  State  Sanatorium  was  started  among  the  bed  patients,  since 
the  ambulant  cases  are  required  to  do  considerable  house  work  as  soon 
as  they  reach  two  or  three  hours'  exercise.  Oakdale,  the  State  Sana- 
torium, is  near  Iowa  City  where  the  Children's  Hospital  is  located.  In 
this  hospital  the  crippled  children  are  cared  for  under  the  Perkins  Act. 
Our  State  Director  has  been  able  to  be  of  considerable  help  to  the  teacher 
of  occupational  and  diversional  therapy  in  this  Children's  Hospital. 

Several  counties  are  building  or  planning  sanatoria,  and  we  are  offer- 
ing them  the  services  of  our  occupational  therapy  director  and  asking 
them  to  set  aside  a  suitable  room  for  this  work.  We  believe  that  most 
of  the  Boards,  as  soon  as  the  work  is  demonstrated  to  them,  will  see  the 
value  of  it  and  make  it  a  part  of  the  regular  treatment. 

There  are  many  interesting  incidents  connected  with  Miss  Horner's 
work.  One  farmer,  who  had  done  nothing  all  his  life  but  farm  work, 
became  interested  in  metal  work  and  made  a  very  pretty  ring  for  his 
daughter.  The  pleasure  of  this  man  who  had  done  nothing  but  the 
heaviest  work,  in  making  a  pretty,  dainty  gift  for  his  daughter,  was  of 
course  very  great.  Miss  Horner  is  able,  even  with  the  limited  time  that 
she  has  and  with  little  help,  to  do  some  vocational  work.  One  girl  is 
being  trained  as  a  typist  and  is  getting  along  very  well.  A  boy  was  dis- 
covered to  have  considerable  arti^^tic  ability,  and  has  already  had  a  posi- 
tion offered  him  as  a  commercial  designer  with  a  business  firm. 

Our  experience  has  been  similar  to  Dr.  Bellis's  that  tools  must  be  kept 
in  excellent  shape.  It  is  sometimes  difficult  to  find  a  patient  who  can  do 
this,  but  it  is  very  important,  since  if  a  patient  begins  to  do  a  piece 
of  wood  carving  and  his  tools  are  not  in  shape,  he  very  soon  loses  in- 
terest in  the  work. 

If  sOme  of  the  states  wish  to  make  a  small  beginning  to  prove  the 
efficiency  of  occupational  therapy  in  their  sanatoria,  some  plan  like  this, 
I  think,  might  be  worked  out. 

Fred  M.  Stein,  New  York:  I  just  want  to  say,  representing  the 
New  York  State  Society  for  Occupational  Therapy,  that  we  have  come 
West  to  learn.  We  are  a  very  recent  addition  to  the  field.  Our  society 
has  done  very  little  more  than  start,  but  I  think  we  are  in  the  way  of 
doing  a  good  deal  of  work  similar  to  what  Missouri  and  Illinois  have 
been  doing. 

I  have  just  heard  since  I  have  been  here  that  Mrs.  Eleanor  Clark 
Slagle  has  consented  to  go  to  New  York  and  teach  us  the  best  way  to 
get  occupational  therapy  into  the  great  number  of  general  hospitals  and 
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various  institutions  where  it  is  difficult  to  introduce  it  because  of  the  fact 
that  we  have  the  opposition  of  the  doctors. 

The  attitude  among  our  doctors  is  that  it  is  all  right  to  do  it  in  the 
army  hospitals,  it  is  all  right  to  do  it  in  hospitals  for  chronics,  and  it  is 
even  all  right  to  do  it  in  tuberculosis  sanatoria,  and  we  have  established 
it  in  about  fifteen  or  eighteen,  more  or  less,  in  New  York  State,  but 
in  the  general  hospitals,  why.  that  is  quite  impossible.  I  am  glad  to  go 
back  to  Xew  York  and  tell  them  how  the  impossible  is  done  in  the  West 
and  done  so  very  successfully. 

I  hope  that  next  year  when  you  have  a  meeting  we  shall  be  able  to  send 
representatives  here  to  tell  you  that  New  York  is  beginning  to  catch  up 
to  the  West  in  doing  the  work  that,  it  seems  to  me,  will  be  a  great  step 
in  advance  in  hospital  practice. 

Otto  Bradley,  Minneapolis :  In  a  community  where  the  value  of 
trained  workers  has  been  demonstrated,  but  where  the  resources  for  em- 
ploying them  are  limited,  would  it  be  practicable  to  extend  the  work  by 
employing  volunteers  under  the  supervision  of  a  trained  worker? 

Miss  Thompson:  My  experience  has  been  that  the  poorly  trained 
teacher  does  not  begin  to  meet  the  needs  of  the  situation  ;  that  the  teacher 
who  has  had  long  training  and  is  very  practical  in  her  work  does  a  great 
deal  better  work,  and  it  is  that  kind  of  teacher  we  want.  I  think  that  you 
will  not  get  the  results  that  you  want  from  the  other. 

Mr.  Bradley:  I  appreciate  that  that  is  what  we  want,  but  then  facing 
the  limitation  of  not  being  able  to  have  what  we  want,  do  you  think  a 
half-way  measure  would  stand  in  the  way  of  ultimate  progress?  Would 
there  be  too  great  danger  of  a  set-back  through  failure?  Would  you  be 
willing  to  tr\^  the  volunteer? 

Dr.  Robinson:  I  have  been  very  much  interested  in  that  question.  I 
feel  very  distinctly  that  occupational  therapy  is  not  ready  to  be  put  into 
the  hands  of  the  amateur  for  two  reasons :  first,  because  we  are  trying  to 
get  into  the  field  and  build  up  the  profession  of  occupational  therapy,  and, 
secondly,  the  whole  thing  is  so  much  on  trial  that  we  cannot  afford  to  let 
the  amateur  take  it  over. 

I  think  it  is  going  to  do  a  great  deal  of  harm  to  occupational  therapy 
if  the  amateur  does  go  into  the  field  at  this  time,  and  I  think  we  should 
discourage  having  the  direction  of  the  work  in  any  institution  in  unpro- 
fessional hands.  Assistants  under  direction  of  course  can  accomplish 
much,  but  the  standards  of  work  should  be  professional  standards. 

Miss  B.  E.  Lindberg,  St.  Paul :  No  one  wishes  for  efficient  occupa- 
tional teachers  more  than  I  do,  but  along  special  practical  lines  I  think 
patients  can  be  discovered  who  will  be  benefited  themselves  because  they 
stay  in  the  environment  of  the  cure,  and  will  also  be  of  great  help  to 
the  cause. 

At  the  Municipal  Sanitarium  in  Chicago,  they  have  a  very  efficient  voca- 
tional department.  Every  instructor  but  one  is  an  ex-patient  from  that 
institution.     You  very  often  find  people  in  your  institutions  who  are  ver}' 
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much  more  capable  along  certain  lines  than  any  occupational  worker. 
Why  not  leave  it  in  their  hands? 

For  instance,  somebody  asked  me  if  I  could  teach  typewriting.  I  said, 
*'  No,  but  I  can  find  a  better  typewriter  instructor  in  the  institution  than 
I  could  possibly  be."  The  best  metal  work  instructor  I  ever  saw  was  in  a 
school  in  which  I  taught  in  San  Francisco.  Mr.  Van  Erp  had  learned 
metal  work  as  a  worker  of  metal  in  Holland.  Without  even  a  thorough 
understanding  of  our  language  he  was  a  wonderful  teacher.  He  knew 
metal,  its  possibilities  and  its  limitations.  We  can't  be  an  all  around  every- 
thing, and  I  think  that  this  theory  which  was  just  brought  forth  would 
absolutely  explode  what  we  have  been  doing  with  our  patient-instructor, 
and  they  have  been  a  success  with  us. 

The  Chairman :  Has  the  patient-instructor  been  a  '*  greenhorn  "  to 
start  with,  or  a  skilled  stenographer,  or  a  person  skilled  in  other  lines? 

Miss  Lindberg :  Many  are  skilled  workmen  when  it  comes  to  the  voca- 
tional part  of  the  work,  and  this  skill  is  very  necessary.  On  the  other 
hand,  efficient  helpers  have  been  trained  in  basketry,  bead  making,  cord 
work,  or  rugs,  who  are  apt  students  but  have  never  made  a  basket  or  bead 
before.  The  patients  who  come  to  us  are  grown  up,  and  any  previous 
training  of  the  mind  helps  very  materially  in  the  training  of  the  hand. 

I  would  like  to  take  you  to  our  occupational  department  at  the  State 
Sanatorium  in  Minnesota  where  a  man  of  this  type  is  general  supervisor 
of  the  work,  and  it  is  being  carried  on  most  efficiently. 

The  director's  stay  in  a  sanatorium  is  sufficiently  long  to  allow  for  good 
training  for  the  prospective  supervisor  and  his  assistants.  The  patient- 
instructor  or  supervisor  brings  to  the  work  an  enthusiasm  and  a  desire  to 
be  of  real  service  to  the  other  patients  which  is  not  always  found  outside 
of  the  institution. 

T.  B.  Kidner,  New  York :  I  am  particularly  interested  in  this  question 
which  Mr.  Bradley  has  asked  as  to  the  use  of  volunteer  teachers  of  occu- 
pational therapy.  That  Miss  Thompson  is  holding  the  position  she  is  in  a 
Public  Health  Service  hospital  is  a  proof  that,  despite  some  of  the  things 
she  mentioned  in  her  paper,  despite  hastily  and  poorly  trained  teachers 
which  she  had  to  use  in  many  of  the  army  hospitals,  occupational  therapy 
won  out  on  its  merits,  and  is  finding  a  place  to-day  in  the  Public  Health 
Service  hospitals  and  in  various  civilian  institutions. 

It  is  true  that  excellent  work  was  done  by  volunteer  occupational  therapy 
workers  in  the  Army  hospitals ;  it  is  equally  true  that  fine  service  was 
rendered  by  volunteer  nurses.  But,  now  that  the  war  is  over,  the  nursing 
profession  is  insisting  on  graduation  from  a  proper  training  school  as  a 
pre-requisite  to  nursing  work ;  that  is,  it  is  on  a  professional  basis. 

Now,  if  occupational  therapy  is  worth  putting  in  your  hospital,  it  is 
worth  having  it  done  by  a  man  or  woman  who  knows  the  job.  We  must 
have  our  occupation  therapists  adequately  trained.  I  was  delighted  to 
hear  from  Miss  Kidder  as  to  the  composition  of  the  Board  of  her  school 
which  was  an  indication  of  the  wide  scope  of  occupational  therapy.  Did 
^ou  notice  that  on  the  Board  were  two  deans  of  medical  .schools,  the  super- 
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intendent  of  the  well-known  Ranken  School  of  Mechanical  Trades,  the 
Director  of  the  St.  Louis  School  of  Fine  Arts,  a  kinesiology  specialist  and 
the  President  of  the  City" School  Board,  besides  others  representing  general 
interests?  I  consider  the  composition  of  the  Board  of  this  Training  School 
for  occupational  therapists  to  be  most  significant ;  for  occupational  therapy 
is  not  a  thing  of  beads  and  baskets  —  it  is  a  thing  of  life  in  broad  aspects. 
Moreover,  I  would  go  further  than  Dr.  Robinson  who  said  that  occupa- 
tional therapists  must  work  in  cooperation  with  the  medical  stafif.  I  think 
they  are  part  of  the  medical  staff. 

The  Chairman :  I  have  been  told  that  Mr.  Hochhauser  of  the  Jewish 
Relief  Workshops  of  New  York  City  is  in  the  room  and  surely  with  his 
experience  he  has  something  to  add  to  this  discussion. 

Edvi^ard  Hochhauser,  New  York:  The  Committee  for  the  Care  of  the 
Jewish  Tuberculous  which  has  been  working  for  a  little  over  five  years,  is 
distinctly  a  scheme  of  industrial  convalescence.  Our  problem,  as  we  see 
it,  is  perhaps  one  step  beyond  that  of  occupational  therapy.  We  are  trying, 
as  quickly  as  we  can,  to  return  the  patient  through  this  convalescence  to 
his  place  as  a  normal  self-supporting  member  of  the  community,  and  we 
do  that  by  furnishing  carefully  graduated  work,  the  amount  determined  by 
the  doctor  in  periodic  examinations. 

The  interesting  thing  to  us  has  been  that,  notwithstanding  the  fact  that 
no  more  than  fifty  per  cent,  of  our  patients  formerly  were  in  the  needle 
trade,  we  have  been  able  to  take  a  group  running  anywhere  from  forty- 
five  to  seventy  patients  and  teach  them  entirely  new  trades ;  many  of  them 
go  back  to  their  old  trade  after  they  have  been  carried  through  this  indus- 
trial convalescence  and  another  group  continues  in  this  new  trade. 

We  want  the  man  at  this  factory  from  the  time  the  doctor  finds  him 
equal  to  two  or  three  hours  a  day  until  he  can  work  a  full  day  under  the 
doctor's  supervision,  for  a  period  of  at  least  two  years,  during  which  time 
there  has  been  no  sign  of  renewed  activity.  We  feel  that  not  until  that 
time  is  it  safe  to  send  that  man  out  into  ordinary  industry.  And  while  it 
is  true  that  our  patients  at  this  factory  cannot  produce  as  much  work  in 
the  same  time  as  a  person  in  ordinary  industry,  within  a  period  of  one  to 
two  years,  from  forty  to  sixty  per  cent,  of  them  become  absolutely  self- 
supporting,  and  we  do  not  consider  a  man  or  family  self-supporting  when 
the  patient  is  earning  fifteen  or  eighteen  dollars  a  week. 

The  Chairman:     Is  there  further  discussion  or  any  other  question? 

S.  H.  Stone,  Boston:  Last  September  occupational  therapy  was  started 
at  the  Boston  Consumptives'  Hospital.  This  is  a  hospital  and  not  a  sana- 
torium. The  hospital  has  420  beds.  Occupational  therapy  work  was 
undertaken  at  this  hospital  by  the  Boston  Tuberculosis  Association  who 
engaged  a  reconstruction  aide  to  do  the  work.  We  found,  after  about  a 
month's  time  that  there  were  so  many  patients  desiring  to  enter  the  classes 
that  we  had  to  limit  the  work  of  the  reconstruction  aide  because  we  were 
afraid  that  it  could  not  be  carried  on  properly  if  the  teacher  had  too  much 
to  do.  We  could  picture  a  patient  at  a  critical  time  in  his  piece  of  work 
and  nobody  there  to  assist  him.     We  have  therefore  limited  her  to  not  more 
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than  forty  patients.  Since  that  time,  she  has  trained  one  or  two  patients 
to  help  her.  One  of  them,  a  Greek  who  had  formerly  been  in  the  basket 
business,  is  not  an  amateur.  He  makes  many  baskets  himself  and  he  has 
been  put  on  the  payroll  as  an  assistant  to  the  therapist.  We  also  selected 
a  patient  (I  don't  know  whether  you  would  call  this  occupational  therapy 
or  not)  who  had  been  a  student  at  the  Massachusetts  Institute  of  Tech- 
nology, to  assist  the  occupational  therapist  in  keeping  her  records.  This 
same  student  is  also  teaching  some  of  the  foreign  patients  English.  At 
one  visit  I  went  to  the  open-air  school  at  the  hospital,  and  saw  him  with 
four  patients ;  one  was  a  Russian,  another  a  Greek,  another  a  Frenchman, 
and  the  fourth  an  Italian.  With  the  help  of  a  blackboard  he  was  teaching 
all  four  English.     It  was  an  interesting  sight. 

I  was  very  much  interested  in  what  Dr.  Bellis  had  to  say  about  the 
disposition  of  the  output.  We  have  been  having  some  difficulty  with  our 
product  and  I  wish  he  might  tell  us  how  we  can  dispose  of  what  we  have 
made.  We  have  had  no  difficulty  in  disposing  of  bead  work.  We  can 
get  a  good  price  for  that,  but  we  are  having  difficulty  with  the  baskets. 
We  found  it  easy  to  dispose  of  many  baskets  at  Christmas  time  by  getting 
one  of  the  department  stores  to  take  them  off  our  hands. 

We  expect  the  Tuberculosis  Department  of  the  city  to  take  over  this 
occupational  therapy  work  and  we  want  to  make  it  as  nearly  self-supporting 
as  possible. 

George  J.  Nelbach,  New  York :  I  represent  an  organization  known  as 
the  State  Charities  Aid  Association  which  has  been  engaged  in  the  field  of 
social  reform  in  New  York  State  for  the  past  48  years.  The  Association 
has  seven  different  departments  on  health  and  social  welfare  and  one  of 
these  departments,  the  New  York  City  Visiting  Committee,  which  has  been 
at  work  for  many  years  in  promoting  improved  standards  of  care  and 
treatment  in  the  public  institutions  of  New  York  City  has  had  ten  years  of 
experience  in  helping  to  introduce  and  maintain  occupational  therapy  in 
several  of  the  hospitals  and  charitable  institutions  of  the  metropolis.  The 
occupational  therapy  in  those  institutions  has  had  its  ups  and  downs,  due 
usually  to  the  changes  in  the  city  administrations  following  elections,  with 
resulting  changes  in  personnel  in  the  institutions  themselves. 

Our  Association  also  helped  to  introduce  occupational  therapy  into  the 
New  York  State  system  of  hospitals  for  the  care  of  the  insane.  Our 
commonwealth  has  a  chain  of  13  state  hospitals  with  a  total  patient  popula- 
tion of  34,000.  It  has  proven  a  most  helpful  adjunct  in  the  treatment  of 
the  insane  generally  and  with  some  of  the  very  disturbed  patients. 

With  respect  to  the  introduction  of  occupational  therapy  into  the  system 
of  county  tuberculosis  hospitals,  very  little  progress  has  been  made  in  New 
York  state,  due  I  believe,  to  the  fact  that  most  of  our  34  local  tuberculosis 
hospitals  are  relatively  new  and  have  been  concerning  themselves  for 
the  most  part  with  the  more  fundamental  problems  of  organization  and 
administration.  Thus  far  only  three  or  four  of  the  county  hospitals,  I 
believe,  have  given  occupational  therapy  a  trial. 

The  effect  that  a  fair-minded,  honest  tryout  of  occupational  therapy 
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has  had  upon  many  of  the  hospital  superintendents  in  the  country,  and 
some  of  our  own  inchided,  reminds  me  of  the  story  of  the  simple-minded 
young  fellow  who  was  trying  to  sell  a  litter  of  very  young  puppies.  He 
had  them  in  a  basket  and  w'as  going  from  store  to  store  and  from  office 
to  office  in  the  business  section  of  a  small  city.  One  of  the  places  that  he 
visited  was  the  office  of  the  local  Republican  Committee  and  as  there 
was  no  campaign  going  on  at  that  time,  there  were  only  a  few  hangers- 
on  sitting  about  the  place.  They  joked  with  the  young  fellow  and  among 
the  foolish  questions  they  asked  was  whether  the  puppies  were  good 
Republican  puppies.  He  said  they  certainly  were,  but  as  that  statement 
did  not  seem  to  help  make  a  sale,  he  passed  on  into  the  street.  Pretty 
soon  one  of  these  hangers-on  met  him  a  little  further  down  town  coming 
out  of  the  rooms  of  the  Democratic  Committee  and  taxed  him  with  try- 
ing to  sell  Republican  puppies  at  Democratic  headquarters  and  the  answ^er 
came  back,  "  Well,  they  ain't  Republican  puppies  any  more.  You  see, 
since  I  was  in  your  place  they  have  had  their  eyes  opened." 

In  truth,  occupational  therapy  has  opened  the  eyes  of  many  "  doubt- 
ing Thomases  "  among  the  medical  profession  in  charge  of  hospitals  and 
other  public  institutions.  I  recall  very  pleasantly  the  conversion  of  the 
physician  in  charge  of  one  of  our  small  county  hospitals.  He  was 
not  interested  although  his  head  nurse  had  come  from  Bellevue  Hospital, 
New  York  City,  where  she  had  seen  occupational  therapy  carried  on, 
and  she  had  several  times  spoken  to  him  about  its  value  in  keeping 
patients  contented  and  more  willing  to  remain  in  the  institution  and  in 
promoting  better  discipline.  One  day  a  patient  was  received  from  the 
state  sanatorium  for  incipient  cases  at  Ray  Brook  in  the  Adirondacks 
where  he  had  learned  several  crafts.  This  man  taught  a  number  of  the 
patients  and  they  became  very  much  interested,  and  the  effect  on  the 
morale  of  the  institution  has  made  the  superintendent  a  staunch  advocate 
of  occupational  therapy. 

The  State  Tuberculosis  Committee,  of  which  I  am  the  executive  secre- 
tary, is  planning  to  add  to  its  staff  an  instructor  whose  business  it  will 
be  to  introduce  occupational  therapy  into  our  larger  county  hospitals  for 
a  demonstration  period  of  six  weeks  or  two  months  in  the  hope  that 
each  hospital  itself,  or  with  the  aid  of  the  county  tuberculosis  committee, 
will  be  able  to  carry  on  the  work  henceforth.  As  the  budget  of  our 
State  Committee  for  this  year  will  not  permit  of  our  meeting  the  full 
cost  of  the  instructor's  salary  and  traveling  expenses,  our  plan  is  to 
lend  her  services  to  several  of  our  county  committees,  who  will,  in  turn, 
arrange  with  us  to  have  her  placed  in  the  institutions  for  demonstration 
periods. 
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ROUND  TABLE:  INSTRUCTION  OF  THE 
TUBERCULOUS  PATIENT 

Report  of  Miss  Glory  H.  Ragland,  R.N.,  Secretary  Pro  Tem. 

A  ROUND  table  on  "  Instruction  of  the  Tuberculous  Patient "  was  con- 
ducted by  Miss  Edna  Foley  in  the  ball  room  of  the  Statler  Hotel  on 
Friday  at  4  p.  m. 

Dr.  Benjamin  K.  Hays,  Special  Educational  Secretary  of  the  National 
Tuberculosis  Association  gave  a  most  interesting  talk  on  the  human  re- 
lationship of  patient  and  doctor. 

Dr.  Hays  drew  a  distinction  between  the  patient  in  a  civil  hospital  and 
the  patient  in  an  army  hospital,  saying  that  the  patient  in  the  civil  hospi- 
tal had  gone  through  many  mental  changes  necessary  to  his  education 
in  regard  to  tuberculosis  before  his  entrance  into  the  institution.  The 
patient  in  an  army  hospital  was  often  sent  there  without  any  enlight- 
enment as  to  the  reason  of  his  committal.  Dr.  Hays  also  said  that  in 
the  army  there  are  three  classes  of  men : 

First,  the  man  who  lives  in  the  air,  and  who  cannot  be  convinced  that 
he  is  tuberculous. 

Second,  the  man  who  tries  to  live  under  the  water;  and  who  becomes 
hopeless  when  he  is  told  that  he  is  tuberculous. 

Third,  the  man  who  walks  on  dry  land  who  may  be  convinced  that  he 
has  the  disease  and  who  can  be  cured  if  he  conforms  to  these  condi- 
tions :  i.  e. : 

1.  Recognition  of  the  disease  and  treatment  of  it. 

2.  Kjiowledge  of  the  disease. 

3.  The  will  to  get  well. 

4.  Keeping  up  the  willing  until  the  end  is  attained. 

Dr.  Hays  and  the  several  speakers  who  followed  him  emphasized  the 
various  methods  of  teaching  the  patient. 

Simplicity  of  presentation  and  adaptation  to  the  patient's  individual  need 
was  the  keynote  of  instruction. 

Miss  Fulmer  of  Cook  County  spoke  of  the  propaganda  carried  on 
by  means  of  newspaper  articles. 

All  agreed  with  Miss  Foley  that  the  patient  returned  from  the  sana- 
torium which  had  given  sympathetic  instruction  is  the  greatest  asset  in 
teaching  a  community  the  habits  of  healthful  living. 
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FIFTEENTH  MIDWINTER  MEETING  OF  THE 
AMERICAN  SANATORIUM  ASSOCIATION 

The  Fifteenth  Midwinter  Meeting  of  the  American  Sanatorium  As- 
sociation was  held  at  Trudeau  Sanatorium,  Trudeau,  N.  Y.,  on  Satur- 
day, December  13,  1919,  at  10  a.  m. 

The  meeting  was  called  to  order  by  the  president.  Dr.  Lawrason  Brown, 
and  a  short  address  of  welcome  given  by  Dr.  E.  R.  Baldwin.  It  was 
moved  and  seconded  and  carried  that  a  reading  of  the  minutes  be  dis- 
pensed with. 

The  following  were  elected  to  membership:  Dr.  E.  S.  Mariette,  Dr.  J. 
B.  Crouch,  Dr.  M.  J.  Fine,  Dr.  John  Weber,  Dr.  Peter  McPartland,  Dr. 
A.  B.  Craddock,  Dr.  E.  H.  Richards,  Dr.  Gilberto  Pesquera,  and  Dr.  R. 
A.  McBrayer. 

Dr.  McSweeny,  secretar}'-treasurer,  reported  that  during  the  past  year 
Dr.  McAlpin  resigned,  because  he  is  no  longer  connected  with  sanatorium 
work,  giving  a  net  membership  of  199,  previous  to  the  elections  of  the 
day.  Of  this  number  13  members  are  two  years  or  more  in  arrears  in 
their  dues.  As  a  result  of  the  war,  a  number  of  the  men  are  temporarily 
out  of  sanatorium  work.  It  was  suggested  that  the  question  of  whether 
these  men  should  be  continued  as  members,  be  deferred  until  the  spring 
meeting. 

The  treasurer  reported  a  deficit  of  $88.25,  and  added  that  it  was  the 
first  time  he  had  found  it  necessary  to  report  a  deficit.  He  called  at- 
tention to  the  fact  that  at  the  last  meeting  there  was  a  balance  of  $.26 
in  the  treasury,  and  that  this  was  only  a  temporary  condition  which 
would  adjust  itself. 

The  secretary-treasurer's  reports  were  accepted  by  unanimous  vote. 
An  auditing  committee  was  appointed  as  usual,  and  after  reviewing  ac- 
counts, reported  statements  correct. 

Dr.  Brown  called  for  a  discussion  of  the  question  of  standardization  of 
sanatoria. 

The  secretary  read  a  number  of  communications  from  members  on 
the  subject,  withholding  names  of  the  writers.  He  added  that  out  of 
all  the  communications  received,  one  member  classed  his  sanatorium  as 
Grade  C,  and  all  the  others  claimed  they  were  Grade  A. 

Dr.  Brown  pointed  out  that  it  must  be  borne  in  mind  that  no  two 
people  will  ever  agree  on  standardization,  and  in  the  second  place,  he  em- 
phasized the  fact  that  the  committee  had  in  mind  when  it  drew  up  the 
standardization,  the  helping  of  institutions.  It  can  readily  be  seen  from 
the  letters  read  that  the  men  in  the  Sanatorium  Association  are  having 
difficulties.     He  referred  to  one  letter,  and  stated  that  '*  the  crack  this 
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gentleman  took  at  us  was  welcomed,  though  the  point  that  he  brings  up 
of  being  classified  far  down  on  the  schedule,  if  due  as  he  says,  to  his  not 
being  a  public  institution,  is  not  really  true.  This  is  a  fundamental  thing, 
and  we  ought  to  thresh  it  out  before  adopting  it,  and  get  some  scheme 
that  is  workable.  We  ought  to  decide  on  it  this  morning.  We  don't  want 
destructive  criticism,  but  constructive  criticism." 

Dr.  Brown  stated  that  the  committee  had  agreed  that  it  was  an  unwise 
thing  to  have  A  and  Ai  Grades,  leaving  simply  Grades  A,  B,  and  C. 

In  the  discussion,  each  item  from  the  various  schedules  was  taken  up, 
questions  asked,  suggestions  made.  The  matters  which  received  chief 
attention  were : 

Whether  the  standards  a^  a  zvhole  ivere  set  too  high.  It  seemed  to  be 
a  general  impression  that  they  were  not,  and  that  the  classification  would 
be  much  more  useful  to  superintendents  in  dealing  with  their  boards  of 
managers  and  appropriating  authorities  if  they  were  fairly  high. 

The  percentage  of  infirmary  beds  required.  Twenty  per  cent,  in  sana- 
toria accepting  early  cases  was  finally  accepted  as  the  standard. 

The  number  of  patients  ivhom  a  doctor  should  care  for.  One  to  every 
50  patients  up  to  150,  and  one  to  every  75  patients  beyond  that  number  was 
agreed  upon  as  the  proper  standard. 

The  number  of  nurses  necessary  to  care  for  patients.  Both  the  re- 
quirements as  to  nursing  qualifications  and  for  various  types  of  institu- 
tions received  attention.  It  was  finally  agreed  that  the  chief  nurse,  and 
this  applying  if  there  were  only  one  nurse  as  well  as  many,  should  be 
a  registered  nurse ;  that  the  assistant  nurses  should  be  suitably  qualified 
and  trained,  and  that  the  standard  should  be  one  assistant  nurse  for  every 
ten  bed  patients. 

Many  members  commented  on  the  omission  of  dispensary  service  and 
the  lack  of  special  credit  for  it.  It  was  agreed,  however,  that  this  could 
best  be  counted  under  the  item  "  Value  to  Community." 

Dr.  Archer  bespoke  fair  and  friendly  treatment  for  the  smaller  institu- 
tions, especially  the  private  ones  which  were  discharging  a  duty  not 
covered  by  the  public  sanatoria. 

The  question  of  separate  standards  for  dififerent  kinds  and  sizes  of 
institutions  was  again  threshed  out,  with  the  same  conclusion  previously 
reached,  namely,  that  one  set  of  standards  would  do  for  all.  It  was 
agreed  that  where  the  size  of  the  institution  did  not  justify  separate 
persons  for  the  positions,  one  person,  such  as  a  physician  who  was  also 
a  radiographer  and  pharmacist,  might  well  fill  more  than  one  position, 
provided  the  work  was  done.  Also,  that  with  regard  to  such  items  as 
laundry,  light,  heat  and  power,  the  question  was  whether  these  features 
were  properly  cared  for  with  regard  to  the  institution  rather  than  whether 
a  laundry  or  power  plant  were  provided. 

Numerous  inquiries  were  made  and  letters  read  as  to  the  meaning  of 
special  treatment  and  special  diagnostic  facilities  mentioned  in  the  re- 
port.    It   was   made   clear  that   it  was  the   availability   of   these   things, 
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not  the  use  of  any  particular  one  which  was  intended  to  serv'e  as  a  criterion 
of  merit. 

X-ray  work  by  outside  laboratories  and  the  use  of  state  and  county 
laboratories  for  clinical  pathology'  were  held  by  many  members  to  be  of 
equal  value  and  entitled  to  equal  rating  with  similar  work  done  in  institu- 
tions. It  was  the  consensus  of  opinion  that  this  should  be  conceded 
only  with  regard  to  the  smaller  institutions. 

Quite  interesting  aside  from  its  relation  to  the  standardization,  was 
the  discussion  on  the  subject  of  occupational  therapy  and  vocational  train- 
ing, its  genesis  and  value,  and  points  in  its  application.  Dr.  Taylor  of 
Minnesota,  Col.  Estes  Nichols,  Dr.  Hopkins  of  Canada,  and  Dr.  Pattison 
of   the   National  Tuberculosis  Association,  participating. 

It  was  finally  moved,  seconded,  and  adopted  that  the  classification  be 
referred  back  to  the  Committee  with  due  regard  to  the  amendments 
formerly  made  and  the  opinions  expressed  in  the  discussion,  and  that  the 
Committee  be  requested  to  submit  its  final  report  with  these  changes  at 
the  Annual  Meeting  in  the  Spring. 

The  afternoon  session  consisted  of  addresses  and  general  discussion. 
The  following  addresses  were  presented :  "  Newer  Laboratory  Studies  in 
Tuberculosis,"  by  S.  A.  Petroff ;  "  Diagnosis  of  Ulcerative  Tuberculosis 
Colitis  "  (illustrated  with  slides),  by  H.  L.  Sampson ;  "  X-ray  and  Physical 
Findings  in  Examinations  for  Pulmonar)'  Tuberculosis  "  (illustrated  with 
slides),  by  Dr.  F.  H.  Heise. 

All  of  the  above  have  been  published  elsewhere,  and  are  therefore  not 
leproduced  here. 

After  resolutions  of  thanks  to  Trudeau  Sanatorium  and  to  Saranac 
physicians  had  been  passed,  the  meeting  adjourned  to  the  dinner  tendered 
to  the  Association  by  the  Chamber  of  Commerce  at  the  Berkeley  Hotel  at 
7:30  p.  M. 


FIFTEENTH     SPRING     MEETING     OF     THE 
AMERICAN  SANATORIUM  ASSOCIATION 

The  meeting  was  called  to  order  by  the  President  of  the  Association, 
Dr.  Lawrason  Brown,  at  lo  a.  m.,  April  22,  1920,  at  the  Hotel  Statler.  St. 
Louis. 

It  was  moved  and  carried  that  the  reading  of  the  minutes  of  the  last 
meeting  be  dispensed  with,  as  they  had  already  been  pubHshed. 

The  President  made  the  following  address : 

THE  PLACE  OF  THE  SANATORIUM  IN  THE 
STUDY  OF  TUBERCULOSIS 

By  Lawrason  Brown,  M.D. 

Those  who  have  been  in  sanatorium  work  for  the  last  twenty  years 
have  seen  kaleidoscopic  changes  come  and  go.  Twenty  to  twenty-five 
years  ago  the  sanatorium  was  the  only  agency  for  combatting  tuber- 
culosis. It  was  considered  at  that  time  necessary  only  to  provide  a 
sanatorium  bed  for  every  early  case  in  order  to  stem  and  eventually 
to  eradicate  the  disease.  At  that  time  the  spitting  ordinances  were  not 
enforced,  the  National  Tuberculosis  Association  had  not  been  formed 
and  its  work  of  propaganda  had  not  awakened  interest  throughout  the 
land.  A  few  years  later  a  prominent  worker  prophesied  that  in  fifteen 
years  tuberculosis  would  be  conquered  and  would  be  in  the  position  that 
smallpox  has  long  occupied.  Permanent  sanatorium  construction  was 
condemned  at  this  period. 

As  time  passed  by,  inquiries  were  made  in  regard  to  the  results  ac- 
complished by  various  tuberculosis  agencies,  and  especially  by  the  sana- 
torium, as  it  was  the  oldest.  "  Is  the  sanatorium  worth  while  ?  "  was  a 
frequent  topic,  for  it  was  seen  from  more  extensive  investigation,  that  it 
would  never  be  possible,  if  indeed  desirable,  to  house  all  patients  with 
pulmonary  tuberculosis,  in  sanatoria  in  contradistinction  to  hospitals. 
Then  again  studies  were  made  of  patients  of  limited  means  who  on  their 
return  from  the  sanatorium  were  forced  to  resume  work  under  more 
or  less  favorable  conditions.  Some  retained  health  or  at  least  working 
ability,  while  others  quickly  relapsed  and  sought  again  relief  for  them- 
selves and  their  families.  Sanatorium  statistics  accumulated,  and  pul- 
monary tuberculosis  was  found  to  be  eventually  a  very  fatal  disease, 
for  after  twenty  years  82  per  cent,  of  the  patients  treated  were  dead 
and  90  to  95  per  cent,  of  these  had  died  from  pulmonary  tuberculosis. 
This  again  brought  the  value  of  the  sanatorium  into  the  balance  and 
seemed  to  indicate  rather  forcibly  that  either  the  sanatorium  was  not 
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conducted  properly,  or  needed  other  agencies  to  carry  on  the  work  of 
restoration  it  had  begun. 

The  limitations  of  the  sanatorium  are  recognized  to-day  by  workers  in 
tuberculosis  more  clearly  than  the  possibilities,  the  opportunities,  for  ad- 
vancing the  tuberculosis  cause  that  the  sanatorium  possesses. 

It  is  a  curious  fact  that  many  tuberculosis  workers  have  great  difficulty 
in  grasping  the  idea  that  pulmonary  tuberculosis  is  a  chronic  disease 
which  temporarily  responds  rather  easily  in  many  instances  to  more  or 
less  efficient  treatment.  Patients  also  cannot  grasp  this  phase  of  the 
disease.  For  these  reasons  it  has  become  apparent  to  many  workers  that 
the  teaching  side  of  these  institutions  must  be  better  developed.  En- 
couraging sucess  has  been  met  with  along  these  lines  and  to-day  few 
institutions  fail  to  give  their  patients  "  educational "  courses  in  pul- 
monary tuberculosis. 

It  is  an  interesting  psychological  fact  that  no  one  knows  a  subject  until 
he  has  tried  to  teach  it.  It  is  also  interesting  that  patients  with  pulmonary 
tuberculosis  are  often  eager  to  be  used  as  subjects  for  teaching.  They 
like  to  see  the  beginner  in  physical  exploration  show  signs  of  perplexity, 
and  some  even  venture  suggestions  as  to  how  they  should  be  examined. 
Auenbrugger  worked  on  many  patients  with  pulmonary  tuberculosis  in 
developing  percussion  and  Laennec  used  chiefly  such  patients  in  working 
out  his  masterpiece  on  auscultation.  Good  material  for  teaching  is  there- 
fore always  at  hand  in  the  sanatorium. 

Many  institutions  may  wonder  where  they  can  get  students.  Who, 
the  superintendent  says,  would  care  to  come  to  study  with  me?  The 
question  may  be  aptly  put,  and  the  answer  lies  in  the  way  the  institution  is 
conducted. 

Many  states  have  passed  laws  which  compel  the  erection  of  one  or 
more  sanatoria.  To-day  there  are  millions  of  dollars  invested  in  these 
institutions  all  over  the  country,  and  the  sanatorium  physicians  will  some 
day  be  called  to  account  for  the  stewardship  of  these  vast  sums.  Their 
first  duty  without  question,  is  the  proper  care  and  education  of  the  in- 
dividual patient,  but  unfortunately  many  seem  to  think  that  their  duty 
ends  there.  Even  so,  this  routine  work  can  be  so  individualized,  so  care- 
fully performed,  so  perfected,  that  any  person  who  wishes  to  study  pul- 
monary tuberculosis  can  gain  much  knowledge  in  assisting  to  carry  it  on. 
The  sanatorium  to-day  owes  a  debt  to  many  patients  who  perchance  can 
never  by  any  possible  means  gain  admission  to  its  beds.  To  reach  these 
one  of  the  duties  of  all  sanatoria  should  be  to  set  apart  one  or  two  rooms 
when  the  occasion  requires  for  third  or  fourth  year  medical  students  or 
for  physicians  who  wish  to  study  or  to  brush  up  their  knowledge  of  pul- 
monary tuberculosis.  The  training  of  such  workers,  to  act  as  leaven  to 
raise  the  standards  among  the  body  medical,  is  an  ideal  that  all  sanatoria 
should  strive  for,  and  most  can  attain. 

The  "  Edinburgh  tradition,"  which  was  introduced  into  Canada  about 
the  middle  of  the  last  century,  and  carried  by  Osier  to  Baltimore,  brought 
the  medical  students  into  the  wards  to  take  the  case  histories  and  to  study 
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the  patients.  The  results  of  this  system  have  been  the  production  of  better 
records  and  more  careful  work.  Overworked  internes  were  relieved  of 
much  routine,  and  opportunity  was  afforded  for  investigation  and  original 
research.  The  younger  men  introduced  much  enthusiasm  into  work 
which  for  others  proved  at  times  a  drag.  This  .system  is  to-day  gain- 
ing ground  throughout  the  Anglo-Saxon  world. 

Sanatorium  authorities  oftentimes  fail  to  realize  the  deadly  monotony 
of  life  in  these  institutions.  They  frequently  understaff  the  sanatorium, 
and  expect  the  medical  man  in  charge  to  do  much  executive  work. 
Routine  medical  work,  which  often  demands  all  the  time  of  the  staff, 
can  even  then  never  be  brought  up  to  date.  Such  demands  in  time  pre- 
vent not  only  reading  or  study,  but  all  initiative  is  strangled,  and  the 
routine  work  is  often  rushed  through  in  a  sorry  manner.  Occasionally, 
voluntary  workers,  or  one  or  two  medical  students,  are  keen  to  learn 
about  tuberculosis,  and  much  routine  work  can  safely  be  turned  over 
to  them.  In  this  way  the  "  Edinburgh  tradition  "  can  be  made  of  great 
value  to  the  sanatorium,  the  medical  knowledge  of  tuberculosis  dis- 
seminated, the  immediate  patients  helped,  and  many  future  sufferers  from 
pulmonary  tuberculosis,  through  early  diagnosis  and  proper  treatment,  re- 
stored to  years  of  useful  labor. 

It  is  a  curious  fact  that  routine  work  is  always  better  done  when 
the  staff  of  an  institution  keep  their  heads  so  far  above  water  that 
they  can  see  the  horizon,  that  the  perspective  and  proper  relation  of  work 
can  be  clearly  visualized.  No  man  can  work  all  day  without  let  up  and 
then  read  every  evening.  For  a  time  this  may  be  possible,  and  the  in- 
terne in  a  great  hospital  may,  but  rarely  does,  accomplish  it.  The  Ameri- 
can Sanatorium  Association  took  cognizance  of  this  fact  several  years 
ago,  and  appointed  two  committees  to  draft  the  minimal  requirements 
in  the  routine  clinical  and  laboratory  work.  The  object  of  these  reports 
was  to  define  clearly  what  seemed  at  that  time  to  be  the  essentials.  It  was 
hoped  that  by  insisting  only  on  the  essentials  in  institutions,  which,  to 
say  the  least,  were  not  overstaffed,  the  residents  could  find  time  for  work 
and  study  investigation. 

Tuberculosis  problems  are  far  from  being  exhausted.  Etiology  has 
long  been  considered  as  fairly  well  settled  but  only  a  little  study,  a  little 
questioning,  will  reveal  many  gaps  that  need  to  be  filled  up.  The  very 
fundamentals  upon  which  to-day  the  treatment  of  pulmonary  tuberculosis 
is  based  —  rest,  abundant  food  and  large  doses  of  fresh  air  could  wisely 
be  investigated,  and  might  yet  lead  to  a  modification  of  many  of  our 
methods  of  treatment. 

It  must  always  be  borne  in  mind  that  the  majority  of  sanatorium  work- 
ers in  this  country  are  not  healthy  men  and  cannot  be  expected  to  do  the 
work  of  well  men.  They  need  more  assistance.  On  the  other  hand  it 
must  also  be  remembered  that  the  reputation  of  the  sanatorium  workers 
rests  upon  these  men.  With  the  exception  of  some  dispensary  physicians, 
who  are  usually  only  part-time  men,  and  a  few  workers  in  one  or  two 
tuberculosis   institutes,   the   sanatorium    physicians   compose   the   greater 


AMERICAN    SANATORIUM    ASSOCIATION  519 

mass  of  all  the  tuberculosis  workers,  and  upon  them  depends  the  tone 
and  quality  of  the  tuberculosis  work  that  will  be  done  in  the  next  decade. 

The  time  has  come  to-day  when  dozens  of  sanatoria  throughout  the 
country  have  passed  beyond  the  stage  of  organization,  beyond  the  period 
of  trial.  They  have  reached  a  level  on  which  they  do  much  good.  What 
is  to  be  the  future  of  the  sanatorium  movement  in  America?  It  cannot 
remain  stationary.  We  cannot  see  it  go  back.  We  must  plan  for  its 
advance  along  sound  lines,  along  lines  that  will  mean  the  most  to  the 
people  of  these  United  States.  To  some  of  us  it  becomes  more  and  more 
clear  that  the  real  study  of  tuberculosis  must  be  undertaken  in  the  sana- 
toria. The  sanatorium  workers  must  fit  themselves  for  this  work, 
and  no  method  is  so  good  as  an  attempt  to  teach  tuberculosis,  for  teach- 
ing demands  study  and  thought.  Then  will  follow  research  and  progress. 
The  sanatorium  will  be  worth  while,  and  the  medical  profession  and  the 
people  will  give  honor  to  whom  honor  is  due. 

In  conclusion  let  us  recall  that  it  is  not  the  work  accomplished  that 
benefits  the  worker  and  the  cause,  but  the  work  attempted.  To  attempt 
and  to  fail  is  no  disgrace.     To  fail  to  attempt  cannot  be  condoned. 

REPORT  OF  THE  SECRETARY 

The  secretary  reported  the  following  resignations,  five  of  which  were  due 
to  the  fact  that  the  doctors  were  no  longer  connected  with  sanatorium 
work:  Dr.  John  A.  Herring,  Dr.  B.  R.  Wakeman,  Dr.  Edgar  Mayer, 
Dr.  O.  W.  McMichael,  Dr.  Simon  F.  Cox,  Dr.  Willard  J.  Denno  and  Dr. 
George  E.  Wilson. 

Announcement  was  made  of  the  deaths  of  the  following  members  of 
the  Association:  Dr.  Edwin  J.  Kibbe,  Dr.  P.  H.  Markley,  Dr.  O.  T. 
Hyde. 

The  following  were  elected  to  membership :  Doctors  James  H.  Stygall, 
Erich  H.  G.  Restin,  H.  F.  Vermillion,  A.  G.  Kessler,  Isadore  Kaufmann, 
WilHam  J.  Gallivan,  Eric  Crull,  T.  Willett,  S.  Chapman,  P.  M.  Hall, 
Oscar  M.  Gilbert,  Eugene  N.  Nesbitt,  J.  A.  Sevier,  Gerald  B.  Webb, 
Philip  K.  Brown,  May  F.  Jones,  W.  K.  Quackenbush. 

The  net  membership  previous  to  the  elections  of  new  members  was 
199. 

The  report  of  the  treasurer  for  the  period  from  December  13,  1919,  to 
April  22,  1920,  was  read: 

Receipts  (dues)   $203.00 

Expenses  (including  $88.25  deficit  from  last  year) 168.27 

Balance  on  hand   $34-73 

Thirty-nine  members  were  reported  as  being  two  years  or  more  in  ar- 
rears. 

The  secretary-treasurer's  reports  were,  on  motion,  accepted.     An  audit- 
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ing  committee  was  appointed,  and  after  checking  the  accounts,  reported 
statements  correct. 

It  was  moved,  seconded,  and  carried  that  the  suspension  of  the  by-law 
relating  to  the  dropping  of  members  for  non-payment  of  dues,  be  ter- 
minated, and  that  the  secretary  be  instructed  to  resume  the  usual  practice 
of  notifying  all  members  two  years  in  arrears,  of  the  fact,  and  if  they 
failed  to  pay  their  dues,  that  he  report  them  to  the  next  meeting  for 
action. 

On  motion,  the  secretary  was  directed  to  send  a  note  of  welcome  to  the 
sister  association  which  has  just  been  formed  in  Great  Britain. 

Dr.  Heise  read  the  following  resolutions  adopted  by  the  National  Or- 
ganization of  Public  Health  Nursing,  and  requested  that  the  American 
Sanatorium  Association  appoint  a  committee  to  operate  with  the  National 
Organization  of  Public  Health  Nursing  in  this  matter. 

Dr.  Pattison  of  the  National  Tuberculosis  Association  stated  that  they 
had  already  taken  this  matter  up,  and  after  considerable  discussion,  it 
was  decided  to  take  no  action. 

RESOLUTIONS  ADOPTED  BY  THE  TUBERCULOSIS  SECTION  OF  THE 
NATIONAL  ORGANIZATION  OF  PUBLIC  HEALTH  NURSING 

Atlanta,  April  lo,  1920 

Whereas,  It  is  now  a  well  established  fact  that  practically  every  individual  ac- 
quires a  tuberculosis  infection  before  adult  life,  and 

Whereas,  This  infection  may  never  develop  into  tuberculosis  disease  under 
healthful  conditions,  yet  any  illness,  mental  or  physical  strain,  or  any  condition 
which  depletes  physical  strength  may  lead  to  such  development  or  reactivate  an 
arrested  lesion,  and 

Whereas,  Every  nurse  whether  engaged  in  institutional,  private  duty,  or  public 
health  nursing  should  be  able  to  recognize  the  early  symptoms  of  such  develop- 
ment, therefore,  we  believe  that  every  Training  School  for  Nurses  should  give 
its  pupils  such  instruction  and  practical  experience  in  tuberculosis  that  they  shall 
be  as  familiar  with  this  disease  in  its  early  stages  as  they  are  with  other  medical 
diseases,   therefore 

Be  It  Resolved:  That  the  Tuberculosis  Section  of  the  National  Organization  of 
Public  Health  Nursing  recommend  to  the  Educational  Committee  that  it  take  such 
steps  as  may  be  necessary  to  introduce  such  tuberculosis  training  with  special 
emphasis  on  the  early  case  into  the  curriculum  of  all  Training  Schools  for  Nurses, 
and 

Be  It  Further  Resolved.  That  all  courses  for  the  training  of  public  health  nurses 
should  include  both  instruction  and  practical  experience  in  the  tuberculosis  field 
under  conditions  which  shall  be  approved  by  the  National  Organization  of  Public 
Health    Nursing. 

Whereas,  Tuberculosis  work  makes  a  greater  demand  upon  the  resources  of 
the  nurse  than  almost  any  other  form  of  nursing,  therefore 

Be  It  Resolved,  That  the  Tuberculosis  Section  make  every  effort  possible  to 
raise  the  standard  of  requirements  for  tuberculosis  work  thereby  making  this 
work  desirable  to  our  best  women  who  have  a  liberal  education,  adequate  train- 
ing and  an  appreciation  of  all  that  tuberculosis  nursing  in  its  largest  sense  means. 

A  Nominating  Committee  appointed  by  the  Chairman,  recommended 
the  following  officers  for  the  coming  year :  Dr.  Lawrason  Brown,  Presi- 
dent;  Dr.  A.  T.  Laird,  Vice  President;  Dr.  E.  S.  McSweeny,  Secretary- 
Treasurer. 

Motion  was  made  that  the  secretary  cast  one  ballot  for  the  election 
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of  these  gentlemen,  which  he  did,  and  the  president  declared  the  officers 
duly  elected. 

The  topic  of  the  day,  "  Discussion  on  the  Final  Report  of  the  Com- 
mittee on  Standardization  of  Sanatoria,"  was  then  taken  up.  The 
members  of  this  committee  are:  Lawrason  Brown,  M.D.,  Chairman; 
Lt.  Col.  Estes  Nichols,  M.D. ;  Harry  Lee  Barnes,  M.D. ;  Bayard  T.  Crane, 
M.D.,  and  Edward  S.  McSweeny,  M.D.,  Secretary. 

Dr.  Barnes  offered,  on  behalf  of  the  Committee,  as  an  amendment  to 
the  printed  report  distributed,  a  simplified  rating  scheme.  The  report  as 
amended : 

FINAL  REPORT,   COMMITTEE   ON    STANDARDIZATION    OF 

SANATORIA 

April  22,  1920 

Lawrason  Brown,  M.D.,  Chairman. 

Lt.  Col.  Estes  Nichols,  M.D. 

Harry  Lee  Barnes,  M.D. 

Bayard  T.  Crane,  M.D. 

Edward  S.  McSweeny,  M.D.,  Secretary. 

The  Committee  reports : 

That  a  contmued,  careful  study  of  this  subject,  which  has  now  been  before  the 
Association  for  over  two  years,  confirms  the  conclusions  ofifered  in  its  pre- 
liminary report,  to  wit,  "  That  standardization  or  grading  of  sanatoria  is  a 
feasible  suggestion ;  it  is  a  task  comparable  with  the  standardization  of  medical 
colleges,  charitable  institutions,  and  hospitals,  all  of  which  have  been  or  are  now 
being  done. 

That  in  its  judgment,  such  standardization  or  grading  should  be  undertaken  for 
the  benefit  of  the  public  and  sanatoria.  For  the  public,  that  it  may  have  some 
authoritative  opinion  upon  which  to  base  its  judgment  in  a  matter  of  importance 
with  which  it  is  not  sufficiently  familiar,  and  because  we  believe  this  movement 
will  finally  result  in  the  discontinuance  of  sanatoria  which  do  not  maintain  at 
least  minimum  standards.  For  the  sanatoria,  that  each  may  have  the  advantage 
of  full  knowledge  of  the  development  of  others,  and  argument  and  authority  for 
its  endeavors  to  improve  itself." 

Pursuant  to  the  resolution  adopted  at  Atlantic  City  last  year,  trial  rating  blanks 
were  distributed  to  all  the  sanatoria  represented  in  the  membership.  Over  fifty 
filled  out  and  returned  the  forms,  and  this  practical  experience  with  the  proposed 
method  brought  out  in  the  discussion  at  the  last  meeting  much  helpful  criticism 
and  many  useful  suggestions,  which  have  been  incorporated  in  the  revised  plan. 

The  rating  schedules  have  been  adapted  to  include  all  classes  of  tuberculosis  in- 
stitutions, treating  all  forms  of  tuberculosis. 

A  schema  for  rating  boarding  houses  for  tuberculosis  cases  is  offered  as  an 
added  appendix. 

In  submitting  its  final  report,  the  Committee  wishes  again  to  emphasize  that 
it  has  sought  to  devise  a  scheme  to  classify  existing  sanatoria,  rather  thanto  fur- 
nish specifications  for  the  location,  erection  or  organization  of  new  institutions;  to 
oflfer  something  that  would  be  helpful  in  giving  to  every  superintendent  argument 
for  funds  or  authority  to  improve  his  sanatorium,  rather  than  to  distinguish  some 
or  disparage  others;  to  set  standards,  not  to  standardize  in  the  sense  of  attempting 
to  bring  all  sanatoria  up  or  down  to  one  level;  not  to  bring  to  a  likeness  the 
differences  that  exist,  but  to  find  common  values  and  express  them  in  a  ratable 
form. 

Fairly  high,  but  reasonable  goals  have  been  set,  which  all  would  seek  to  attain, 
thus  stimulating  improvement. 
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We  would  recommend  therefore  that  standardization  in  accordance  with  the 
Plan  and  Scheme  of  Rating  outlined  herewith  be  suggested  to  the  National  Tuber- 
culosis Association. 

PLAN 

Standardization  of  all  tuberculosis  institutions,  but  primarily  sanatoria,  shall  be 
promptly  undertaken  by  the  National  Tuberculosis  Association,  which  shall  pre- 
pare and  distribute  suitable  forms  for  the  purpose. 

The  first  tabulation  shall  be  made  from  tmchecked  reports  returned  by  the  in- 
stitutions. This  standardization  shall  not  be  published,  but  later,  annual  stand- 
ardizations based  on  such  re'turns,  checked  as  may  be  necessary  to  substantiate 
claims,  shall  be  published  in  the  Journal  of  the  Outdoor  Life. 

Those  falling  below  the  minimum  requirements  as  defined  C  herein,  shall  be 
rated  "  not  qualified,"  or  by  some  similar  term.  All  others  shall  be  rated  into 
classes  A,  B,  and  C,  without  reference  to  their  size  or  form  of  government.  No 
additional  rating  may  be  granted  institutions  doing  educational  or  research  work. 

Ratings  and  inspections  when  necessary  shall  be  made  by  a  representative  com- 
mission, and  not  by  an  individual. 

SCHEME  OF  RATING 

Standardization  shall  be  based  on  the  following  factors :  Location,  etc..  Plant 
and  Equipment,  Administration,  Medical. 

There  shall  be  prepared  a  schedule  or  schedules  under  each  factor  (as  shown 
on  rating  blanks  herewith),  which  shall  include  all  items  appropriate  to  it  in  the 
judgment  of  the  rating  commission,  subject  to  the  restriction  that  items  shall,  as 
far  as  possible,  be  of  such  character  that  establishment  of  claims  thereunder  may 
be  based  on  question  of  fact,  and  so  little  as  possible  left  to  the  discretion  or 
opinion  of  those  charged  with  the  duty  of  inspection. 

VALUES 

Schedule  Factor 

FACTORS                                                                                           Values  Weights 

Location,    etc 3 

Plant  and  Equipment 5 

Administration    i8 

Medical 

Schedule 

Professional    Staff lo 

Medical    Work lo 

Medical   Records 5 

Laboratory    4 

X-Ray    . 4 

Care  of  patients 40 

T     ,       ,.         \  Nurses  ,  _. 

Instruction     ^physicians        '  ^^ 

100 

1.  Each  item  shall  be  rated  numerically  on  a  scale  of  100. 

2.  Each   schedule   shall   be   rated   numerically   on   a   scale   of    100  by   averaging  the 

rating  of  all  its  items. 

3.  Each   factor  shall  be  rated  numerically,  its  rating  equalling  the  percentage  which 

its   schedule    (or   schedules)    rating  is   of  the   factor  weight.     The   final   rating 
shall  be  the  sum  of  the  factor  ratings. 

FINAL  CLASSIFICATION 

All   ratings  totaling 

90  to  100 1  f  A  =  Excellent 

80  to  89    )■      expressed  as   -i  B  =  Good 
70  to  79   J  I  C  =  Fair 

It  is  understood  that  no  institution  shall  be  rated  A  in  the  final  count,  unless  it 
qualifies  in  all  essential  features  in  the  list  of  items  in  all  schedules,  nor  shall  any 
institution  be  rated  B,  which  attains  its  numerical  value  on  unimportant  rather 
than  important  items. 
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RATING  BLANKS 
(The  footnotes  and  appendices  are  suggestive  and  explanatory  only.) 

FACTOR,  LOCATION,  ETC.  I 

Schedule  I 

Nearness  to  population,  commercial  and  transportation  centers. 
Site  and  surroundings  —  elevation   (not  altitude),  size  (expansion), 
e.xposure,    grounds,    grading,    dust,    noise,    nuisances    (cemeteries, 
factories,  etc.). 
Water  —  volume  and  quality. 

Ice  Supply  (refrigeration) — volume,  quality,  storage. 
Sewerage  —  bacterial   and  chemical  content  of  effluent. 
Disposal  of  garbage  and  wastes. 

Schedule  Total 
Factor  Total 

FACTOR,  PLANT  AND  EQUIPMENT  1 

Schedule 
[Wards   (100  sq.  ft.  per  patient,  or  no  overcrowding) 
^  J  Rooms   (100  sq.  ft.  per  patient,  or  no  overcrowding) 
1  Porches   (no  overcrowding) 
LDressing  rooms  (no  overcrowding) 
Reception  building 
Recreation  room 
flnfirmary  (minimum)  20  per  cent,  of  beds  (nurses'  call  system) 
Emergency  rooms   (isolating  facilities) 
Service  rooms   (nurse,  diet  kitchen,  sterilizer,  etc.) 
W.  C.  (toilets)   I  to  12,  or  ■) 

better 
Handbasins  i  to  4  for 

Baths  V    ambulant 

Tubs  I  to  5,     or  patients 

Showers 
Toothsinks 
Slopsinks 

Drinking  fountains,  or  drinking  water  facilities 
[Dining  room  —  size,  arrangement,  attractiveness 
J.  J  Kitchen  and  pantry  1 
*   I  Diet  kitchen  >    size,  arrangement 

ICooler  J 

Medical   staff   house   or   quarters 
Nurses'  home  or  quarters  apart  from  patients 
Officers'  and  employees'  quarters 
Store  rooms  —  sufficiency,  fittings,  arrangement 

Light,  heat,  power  and  hot  water   (or  plant),  capacity  (sufficiency) 
Laundry  or  laundry  work  —  equipment,   capacity   (sufficiency) 
Laboratory    {  required   in  institutions  over  50. 
X-ray  room  (  See  Factor  Medical. 
Morgue   (or  equivalent  as  necessary) 
Animal  house 
§  Medical  library,  or  ready  access  thereto 
Farm   and   dairy,   if  operated  —  plant,   equipment,   stock  


Per 
cent. 


I 

to 

6 

I 

to 

4 

I 

to 

5, 

I 

to 

10 

I 

to 

12 

Iff   children    are    received,    special    housing    and    equipment    are    indicated.     If 

surgical,    orthopedic,   or   obstetric   cases   are   received,   or   some  treatments 

given,   special   rooms  or  equipment  are  required. 
Recreation    building,    chapel,    general    library   and    workshop    for    patients    are 

highly  desirable,  especially  in  larger  institutions. 
*  Or  equivalent  housing  and  means  for  taking  the  cure. 
fThis  means  that  20  per  cent,  of  patients  can  be  given  proper  bed  treatment 

deemed   necessary   in    sanatoria   admitting   only    early   cases.     If   advanced 

cases  are  taken,  more  "  beds  "  are  required. 
t  See  appendix  A. 
§  See  appendix  B. 
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Fire  protection 
Screening 
Awnings   (as  necessary) 
II  Equipment  —  (fixtures  and  furnishings)   (sufficiency,  suitability,  qual- 
ity) 
[Ventilation  facilities   (sufficiency  and  suitability) 
^  -j  Lighting   facilities  —  natural    (sunshine)    and  artificial;    (sufficiency 
I  and  suitability) 

Upkeep  —  grounds 
buildings 
equipment 

Schedule  Total 
Factor  Total 
FACTOR  ADMINISTRATION 
Schedule   i 

Sanatorium  commission,  board  of  managers,  or  equivalent. 

Finances   (ample,   sufficient). 

General  order,  cleanliness,  heating  and  ventilation  of  building. 

Freedom   from  flies  and  vermin. 

Organization  and  management  of  employees. 

Salaries  and  wages    (vary  with  locality,  etc.). 

Purchasing  efficiency  —  costs,    sufficiency  of   supplies. 

Conservation  of  equipment  and  stores  —  control  of  waste. 

Management : 

Laundry  —  handling   of   soiled   linen. 
*  Kitchen  and  dining  rooms. 
Household  • —  cleaning  methods. 
Power  plant,  if  operated. 

Farm  and  garden,  if  operated  —  value,  profit  or  loss. 
Care  of  officers,  staff,  nurses  and  employees. 
Transportation  —  stable,  garage,  if  operated. 
fAccounting 
Administrative    records    of    patients,    identification,    finances,    critical 

illness,  death. 
Internal    control    forms    and    departmental    records    and    reports  — 

appropriateness,  how  well  used  and  kept. 
Regulation  of  visitors. 
Ratio  of  census  to  capacity. 
Annual  report. 

Schedule  Total 


Per 
cent. 


General 


For 
Patients 


See  appendices  A,  C  and  D. 
offices 

public  rooms 
household 

kitchen  and  dining  rooms 
•  janitor 

room  —  ward 
porch 
cure 
winter 

medical   and   surgical 
educational   and   recreational 
laboratory 
X-ray 
H  All  enclosed  spaces. 
*  See  Appendix  A. 

t  Capital,  maintenance  and  operation  accounts. 
Sources  of  income,  e.g.. 

Public  appropriations 
Board  from  patients 
Gifts 

Endowments 
Etc.,  Etc. 
(Footnote  continued  on  page  525.) 


Everything  not  consumed  in  use  consid- 
ered as  equipment.  All  other  things  used 
classed  as  materials  and   supplies   (stores). 
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Schedule  2. 

Staff 
Superintendent 
Bookkeeper 
Steward 
Housekeeper 
Chef 
Baker 

Laundryman 
Outside  foreman 
Maids 
Laborers 

Note:  Assistant  superintendent,  cashier,  stenographer,  engineer, 
farmer,  etc.,  dependent  on  size,  character,  location,  etc.  See 
Appendix  E. 

Schedule  Total 
Factor  Total 


Per 
cent. 


FACTOR  —  MEDICAL 
Schedule  I. 
Professional  Staff 
Resident  physician 
Assistant  resident  physician  (one  for  every  50  patients  up  to  150, 

then  one  for  every  75) 
Attending  physician 
Radiographer 
Laboratory  man 
Pharmacist  (or  service) 
Dentist  or  dental  care 
Head  nurse,  R.N. 

Assistant  nurse  (one  for  every  ten  bed  patients) 
Organization  and  management  of   staff  and  nurses 
Consulting  physicians  and  specialists 

*  Value  to  community 

Note  :  Statistician,  dietitian,  vocational  instructor,  medical  ste- 
nographer and  research  workers  are  highly  desirable  in  larger  and 
special  institutions. 

Do  not  expect  ill  man  to  do  well  man's  work.  Must  have 
opportunity  to  play  in  order  to  work  well. 

Assistant  physician  may  do  work  of  radiographer,  laboratory 
man,  and  pharmacist. 

Personnel  of  staff  and  team  work  most  important. 

Schedule  Total 

Classified  expenditures,  e.g., 

Care  of  patients 
Culinary 
Domestic 
Agricultural 
Engineering 
Buildings  and  grounds 
Office  and  traveling 
Managers 

Insurance    and    other    over- 
head 
Increase   in   inventory 
Etc.,  Etc. 
Per  capita  costs 
Movements  of  population 
General     condition    and     up-to-date- 
ness of  accounts 

*  Dispensary,  clinics,  talks  at  public  meetings. 
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Schedule  2.  p^^ 

Medical  Work  cent. 

History 

Physical  examination 
Chest  examination 
Nose,  throat  and  ear  examination 
t  Routine  laboratory  (S  &  U  —  S.  Diag.) 
Routine  X-ray 
Routine  dental 
Temperature,  pulse,  weight 
I  Special  diagnosis  : 
§i  Tuberculin,   serologic,  bacterial, 
[Special  tests,  e.g.,  Goetsch,  etc. 

Note  :     Research  advisable  especially  in  larger  institutions. 

Schedule  Total 

Schedule  3. 
Records 
History,   medical   and   social 
Physical  examination 
Chest  examination 
Chest  graphic 
Laboratory 
X-ray 

Special   (nervous,  endocrine,  etc.) 
Running  history  and  treatment  record  (physicians'  orders ;  nurses' 

notes) 
Weight  chart 
Temperature  chart 
Diagnosis  chart 
Exercise  chart 
Social  service 
Discharge   data 
Autopsy 
Summary 
Application  blank 
San.  rules  signed  by  patient 
Filing  system 
X  Annual  medical  report 

Note:     Subsequent  history  and  research  records  advisable  espe- 
cially in  larger  and  special  institutions. 

Schedule  Total 

*  History  and  physical  examination,  10-15  minutes,  recorded  on  spe- 
cial blanks. 
Full  notes  on  upper  respiratory  tract,  brief  notes  on  glands,  skin, 

abdomen  and  heart. 
Chest.     Chart  on  admission  and  discharge  or  at  each  examination : 
every  two  months  if  doing  well,  every  two  weeks  if  doing 
badly. 
Inspection :    general    shape,    shoulders,    clavicles,    pectorali ;    inter- 
spaces ;  movement. 
Palpation  :  voc.  frem. ;  movement,  state  of  muscles. 
Percussion :   in  well  marked   disease,   Kroenig's  and  basal  move- 
ment can  be  omitted. 
Auscultation :    voc.    frem. ;    rales    on    inspiration,    expiration    and 

cough. 
Anatomical  diagnosis   (physical  and  x-ray). 
t  S  and  U  refer  to  sputum  and  urine. 

S.  diag.  means  sputum  examined  for  diagnosis  only. 
§  Implies  only  that  the  physicians  can  apply  these  and  other  tests 
where  deemed  advisable.     See  Schedule  6  — Care  of  Patient. 
X  Must  contain  simple  record   of  all  patients   and   for  all   resident 
{Footnote  continued  on  page  527-^ 
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Schedule  4. 

Laboratory  Work 
Sputum 
Urine 
Blood 

Bacteriology 
Animal  inoculations 
Autopsies  —  if   possible 

Note:     Serology  and  research  work  are  urged  if  possible. 
See  Appendix  C 
Full  credit  if  done  even  away  from  institution,  if  less  than  25  pa- 
tients. 

Schedule  Total 
Schedule  5. 
X-RAY  Work 

Fluoroscopy 
Radiography 
Lungs 
flat 
stereo 
General,  if  occasion  demands 

Note:  Importance:  Diagnosis  demands  x-ray  in  many  cases. 
Classification  will  demand  x-ray  in  future.  In  view  of  lack  of  post 
mortems,  and  more  particularly  in  view  of  lack  of  autopsies  re- 
peated on  similar  cases  at  intervals,  radiographic  biopathology  is 
most  important  for  careful  study.  Full  credit  if  done  even  away 
from  institution  if  less  than  25  patients. 
See  Appendi-x  D 

Schedule  Total 
Schedule  6. 

Care  of  Patients 

General   medical  supervision,   rounds,  visits 
Instruction   of  patients  —  general   and   individual 
*  Special  treatments 
f  Pneumothorax 
Light 
X-ray 
Tuberculin 

Vocational  and  occupational 
Laryngological 
LHydrotherapy 
Single  rooms 
Diet 

Nurses'  training  school 
Food  — quality  and  quantity,  dietary,  cooking,  service,  service  to 

bed  patients 
Hygiene  —  arrangement,  order  and   cleanliness  of   wards,   rooms, 
porches,  service,  bath,  toilet  and  dressing  rooms.     Cleanliness 
of   patients.     Care  of  clothes.     Care  of  coughing.     Care  and 
disposal  of  sputum  and  dressings.    Ventilation 
Discipline 
Comfort 
Recreation 

Regulation  of  fresh  air 
Regulation   of   rest   and   exercise 
Occupation  and  training 


Per 

cent. 


over  thirty  days,  stage  of  physical  signs  and  symptoms  on  admis- 
sion and  discharge  (Turban),  length  of  residence  and  social  data. 
*  Implies  that  there  are  facilities  for  and  physician  is  able  to 
give  such  treatments  if  deemed  advisable.  Lack  of  ability,  not 
failure  to  employ,  detracts. 
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Care  of  property 
Social  service 

Note:     Follow  up  work  highly  desirable. 
If  children  are  received:  segregation,  oversight,  schooling. 
If  orthopedic,   surgical,   etc.,  cases   received:  appropriate  treat- 
ment, care,  etc. 

Schedule  Total 

Schedule  7. 
Instruction  for  Physicians  and  Nurses 

Staff  meeting 

DiagTiostic  clinic 

Medical  Journal  Club 

Interne   instruction 

Special   students 

Special  tuberculosis  course 

Nurses'  training  school 

Nurses'  instruction 

Schedule  Total 
Factor  Total 


Per 
cent. 


Location 


Appendix  A 
.Borough Date. 


.  Time . 


.To. 


DEPARTMENT  OF  HEALTH —  BUREAU  OF  FOOD  AND  DRUGS 

CITY   OF   NEW    YORK 


District  No. 


Report  of  Inspection  of  Restaurant,  Hotel,  Lunch  Room,  Saloon,  Cafe 

Character  of  Premises Owner 

Person  in  Charge 


1  Apparatus  and  Utensils 

(a)  Clean  

(b)  Washed  in  clean,  scalding  water 

(c)  Good  repair 

2  Employees 

(a)  Proper  medical  cards  provided 

(b)  Clean,  washable,  outer  garments  worn 

(c)  Washing  facilities  conveniently  located 

(d)  Soap,   running   water,    fresh,  clean  individual  towels    for 

each  employee  provided 

(e)  Towels  and  cloths  used  by  waiters  and  chefs  clean 

3  Garbage  Receptacles 

(a)  Suitable,  watertight,  sanitary  containers  provided 

(b)  Tight-fitting  covers  provided 

(c)  Garbage  cans  kept  clean 

4  Kitchen,  Dining  Room,  Store  Room 

(a)  Sleeping  quarters  separate  (k.  dr.  sr.) 

(b)  Adequately  lighted  (k.  dr.  sr.) 

(c)  Adequately  ventilated    (k.  dr.  sr.) 

(d)  Free  from  rubbish  (k.  dr.  sr.) 

5  Lockers 

(a)  Sufficient  number  for  street  clothing  provided 

( b)  Conveniently   located 

(c)  Separate  from  room  where  food  is  prepared 


YES      NO 
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Milk  YES       NO 


(a)  Kept   refrigerated 

(b)  Milk  containers  and  dippers  clean. 


7  Miscellaneous 

(a)  Running  hot  water  provided 

(b)  Smoke  and  odors  effectively  removed 

(c)  Plumbing  in  good  repair 

8  Refrigerator 

(a)  Clean   

(b)  Good  repair 

(c)  Drained  into  removable  pan  or  into  sink 

9  Screens  Against  Flies,  Insects,  Etc. 

(a)  Windows,  doors,  and  other  openings  adequately  screened 

from  May   ist  to  October  31st,  or  other   facilities  pro- 
vided to  exclude  flies 

(b)  Self-closing   

(c)  Kept  closed 

(d)  K.  dr.  free  from  excessive  number  of  flies 

10  Show  Cases,  Windows,  Counters,  Shelves 

(a)  Clean  

(b)  Good    repair 

11  Storage  of  Food 

(a)  Unprotected  foods  stored  ofif  floor  or  placed  so  cannot  be 

contaminated  from  floor  or  otherwise 

(b)  Covered  to  prevent  contamination  and  unnecessary  human 

handling 

(c)  Preserved    or    canned    food    immediately    removed    from 

metal  containers  upon  opening 

12  Walls,  Ceilings  and  Floor 

(a)  Good  repair    (floor  k.  dr.   sr.) 

(b)  Good  repair  (walls,  ceilings,  k.  dr.  sr.) 

(c)  Clean  (k.  dr.  sr.) •• 

(d)  Oil  paint  or  non-scaling  water-paint    (walls  and  ceilings 

k.  only)  

13  Waterclosets 

(a)  Provided  and  properly  enclosed 

(b)  Conveniently    located 

(c)  Clean 

( d )  Good    repair 

(e)  Adequately  ventilated  and  free  from  odors 

(f)  Notices     conspicuously     posted     directing     employees     to 

cleanse  their  hands  after  leaving  toilet 

(g)  Connecting   doors    self-closing 

14  Yards,  Areaways,  Stairways  and  Cellar 

(a)  Clean   

(b)  Free  from  rubbish 

K  — KITCHEN  DR.— DINING  ROOM  SR.— STORE  ROOM 

State  in  full  any  other  objectionable  features 

Reinspection  requested   on 19^ 


Inspector 
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Appendix  B. 

Textbooks 

(Dr.  Lawrason  Brown) 
History   of    Medicine 
Textbook  on  Physiology 
Textbook  on  Anatomy 

Textbook  on  Pharmacology  j-  all  up  to  date. 
Textbook  on  Bacteriology 
Textbook  on  Pathology 
Textbook  on  Immunity 

Journals 
The  Journal  of  the  American  Medical  Association. 
The  American  Review  of  Tuberculosis. 
The  Journal  of  the  Outdoor  Life. 
Beitraege  zur  Klinik  der  Tuberculose   (Brauer). 
Zeitschrift  fur  Tuberculose  und  Internationales  Centralblatt  f.  d.  gesamte  Tuberc- 

forche. 
La  Presse  Medicale. 
British  Medical  Journal. 
British  Journal  of   Tuberculosis. 
American  Journal  of  the  Medical  Sciences. 
American  Journal  of  Public  Health. 
Quarterly  Cumulative  Index 

(much  cheaper  and  is  published  every  quarter  by  The  Journal  of  the  American 

Medical  Association). 
Revue  de  la  Tuberculose. 
American  Journal  of  Roentgenology. 
Abstracts  of  Bacteriology. 
The  Modern  Hospital. 
American  Journal  of  Nursing. 

Books  on  Diseases  of  the  Lungs 
Babcock. 

Powell  &  Hartley. 
Wilson  Fox. 

Fraenkel   (Pathologic  und  Therapie  der  Lungentuberculose). 
Laennec. 
Lord. 

Samuel  West. 
Fowler  &  Godlee. 
Grancher. 

Books  on  Early  Diagnosis 
Riviere. 
Hawes. 

Gee   (Auscultation  and  Percussion). 
Da  Costa. 

Simon  (Clinical  Diagnosis). 
Flint  (Physical  Diagnosis). 

Books  on  Tuberculosis 

Bonney.  Turban. 

Pottenger.  Brauer. 

Fishberg  Schroeder  &  Blumfield. 

Klebs.  Cornet. 

Arthur  Latham.  Bandelier  &  Roepke. 

Herard  Cornil  &  Hanot.  Burton- Fanning. 

Special  Books  on  Tuberculosis 
r  Riviere  &  Morland. 
Tuberculin  \  s^^^j""^"  ^  Wolman. 

l-Ghon. 
Straus  Tuberculose  et  son  Bacilli. 
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Hamburger  Tuberculosis  of  Children. 

Lockhart  Tuberculosis  of  the  Nose  and  Throat. 

Rollier  Sun  Treatment. 

Ely,   Senn  Bones  and  Joints. 

Huggard  Climate  (Handbook  of  Climatic  Treatment). 

Ward  Climate. 

Moore  Bovine  Tuberculosis. 

Alexander  James  Pleurisy. 

Bardswell  &  Chapman  Diets  in  Tuberculosis. 

Knox  X-Ray  and  Electro-therapeutics. 

LaMotte  The  Tuberculosis  Nurse. 


Appendix  C 

See    Baldwin,    Journal    of   the    Outdoor    Life,    December,    1918,    for    Class    A. 
Proportionate  equipment  for  B  and  C. 


Appendix  D 
X-RAY  EQUIPMENT  (Homer  Sampson,  Trudeau  Sanatorium) 

Complete  Roentgen  Equipment  fa?-  Chest  Diagnosis 

Transformer 

Auto-timer 

Coolidge  tube  unit 

Coolidge  tube 

Stereographic  tube  stand 

Stereographic  vertical  plate  changer 

Fluoroscope 

Stereoscope 

*  Two  intensifying  screens 

Photographic  outfit 

Single  Plate  Roentgen  Equipment  for  Chest  Diagnosis 
Transformer 
Coolidge  tube  unit 
Coolidge  tube 
Tube  stand 
Fluoroscope 

Accessories  and  photographic  outfit 
Stereographic  plate  examination   (chest) 
Single  plate  examination 

Complete  Diagnosis  Roentgen  Equipment 
Transformer 
Auto-timer 
Coolidge  tube  unit 
Three  Coolidge  tubes 
One  stereographic  tube  stand 
Stereographic  vertical  plate  changer 
One  tilt  table  for  fluoroscopic  and  radiographic  work  in  both  vertical  and  horizontal 

positions,  or  separate  units  for  vertical  and  horizontal  work 
One  stereoscope 
Intensifying  screens 
Accessories 
Photographic  outfit 

Note:     It  is  quite  possible  to  modify  the  above  equipment  and  still  keep  it  as 
efficient. 

*  Intensifying  screens  are  not  absolutely  necessary  in  chest  work. 


532 


FIFTEENTH    SPRING    MEETING 


Appendix  E 

NEW  YORK  STATE  DEPARTMENT  OF  HEALTH 

Character  of  Work  and  Number  on  Staff  Required  in  Tuberculosis  Sanatoria  of 

Various  Capacities 


No.  of  Patients  to  be  cared  for 20 

Superintendent    

Head  physician   

Asst.  physician    

Pharmacist   

Laboratorian    

Bookkeeper  and  stenographer  

Matron    

Head  nurse    

Nurses    

Cook    

Kitchen  helpers   

Waitresses    

Maids     

Orderlies  

Handyman    

Laundryman     

Laundresses    

Janitor   

Engineer    

Chauffeur    

Stablemen   

Gardener   

Farmer    

Farm  hands   

Totals     10 


30     40     50    60     70     80    90  100  125  150 
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NAME 

STREET  &  NO. 
DATE 


Appendix  F 
Schema  for  Rating  Boarding  Houses 

(Dr.  Charles  C.  Trembley,  Saranac  Lake.) 


Equipment 

Possible 

Allozved 

Methods 

Possible 

A 11  owed 

Location 

10 

Cleanliness 

Construction 

and  order 

and  Condition      15 

Kitchen                    30 

Floors  and  Walls 

4 

Floors  and  Walls 

5 

Heating 

5 

Tables 

5 

Plumbing 

5 

Sink 

5 

Fire    Escapes 

I 

Utensils 

5 

Rooms                       25 

Refrigerator 

5 

Air  Space 

3 

No  flies 

5 

Ventilation 

7 

Dining  Room           15 

Light    (sunshine) 

5 

Floors  and  Walls 

4 

Furnishings 

4 

Tables  and  Service 

5 

Screens 

0 

Linen  and  Silver 

3 

Living  Room 

I 

China 

3 

Porches 

3 

Sleeping  Rooms      15 

Kitchen                     30 

Floors,  Wood- 

Refrigerator 

10 

work,  etc. 

S 

L^tensils 

5 

Beds  and  Bedding 

7 

Hot  Water 

10 

Situation  of  Beds 

3 

Arrancrement 

5 

Food                        30 

Dining  Room 

Character 

10 

Arrangement 

5 

Preparation 

10 

Water  closets 

Storage 

4 

Ratio  to  Patients 

10 

Milk  (Quality) 

3 

Baths  and 

(Amount) 

3 

Handbasins 

Ratio  of  Help  to 

Ratio  to  Patients 

5 

Patients 
Care  of  Garbage 

5 
5 

ICO 

100 

AMERICAN    SANATORIUM    ASSOCIATION  533 

Equipment 
Location  — 

Refers  to  immediate  surroundings.  A  reasonable  yard  space  on  all  sides  neces- 
sary for  full  count,  also  proximity  to  street  to  be  considered,  and  freedom  from 
possibility  of  dampness,  nearness  to  suitable  medical  attention,  etc. 

Construction  — 

The  plumbing  and  heating  to  be  considered  from  the  standpoint  of  efficiency 
and  sufficiency.  The  floors,  walls  and  ceilings  from  the  possibility  of  sanitary 
care.     Painted  sidewalls  are  easier  to  keep  in  proper  sanitary  condition. 

Sleeping  Rooms  — 

Considered  as  to  sanitary  arrangement,  location  and  general  desirability. 
Kitchen  — 

Considered  as  to  sanitary  and  efficient  arrangement,  space,  utensils  and  means 
for  preparation  and  care  of  food-stuffs,  cleansing  facilities,  etc. —  tray  service. 

Dining  Room  — 

As  to  air  space,  arrangement  of  tables,  light,  ventilation,  etc. 
Water  Closets  and  Bath  — 

Should   be   one   on   each    sleeping  floor,   should   have   proper   vent,   and  be   so 

situated  as  to  have  possibility  of  direct  communication  with  outer  air. —  Should 

be  one  to  every  si.x  patients. 

Methods 
Cleanliness  and  Order  — 

The  condition  of  each  room  to  be  scored  separately,  and  the  total  divided  by 
the  number  of  rooms,  scored  to  obtain  average. 

Food  — 

Character  of  food,  as  to  whether  beef,  eggs,  butter,  etc.,  is  in  first  or  second 
class.  Vegetables  (fresh  in  season)  or  canned,  preparation  not  only  sanitary 
but  palatable.  Adequate  means  of  storage  without  possibility  of  contamination 
or  likelihood  of  decay.  Milk,  if  Grade  A,  three  counts,  if  Grade  B,  one  count, 
if  Grade  C,  no  count. 

Ratio  of  Help  to  Patients  — 

Many  places  are  without  sufficient  help,  and  existing  conditions  are  dependent 
largely  on  this  fact.  As  a  basis  say  that  it  takes  three  help  *  to  care  for  five 
patients  (not  nursing  care)  and  one  additional  for  each  five  patients.  Dining 
Room  —  One  maid  to  every  ten  patients. 

Care  of  Garbage  — 

Cans  must  be  covered  and  properly  cared  for. 

*  Cook,  Maid,  Man. 

DISCUSSION 

Dr.  Dunham:  Might  I  ask  if  every  institution  has  to  be  classified? 
Suppose  this  was  turned  over  to  the  National  now,  and  they  were  to  send 
out  these  questionnaires  or  forms,  and  certain  institutions  did  not  care  to 
be  classified,  would  it  necessitate  their  being  classified  whether  they  wanted 
to  or  not? 

The  Chairman:     Yes. 

Dr.  Pottenger  stated  that  he  found  it  difficult  to  classify  his  sanatorium, 
as  the  classification  seemed  based  on  public  institutions  more  than  on 
private.  This  point  was  also  brought  out  by  Dr.  Shortle,  and  the  Chair- 
man explained  that  this  was  one  reason  why  the  schedule  was  changed. 

Dr.  Browning:  Who  is  going  to  inspect  these  institutions  to  see 
whether  the  superintendents  have  stretched  the  truth  to  get  in  Class  A? 
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The  Chairman :  I  think  the  institutions  themselves  will  standardize  and 
mark  themselves  up  for  the  next  year  or  two,  and  after  that,  if  the 
National  Tuberculosis  Association  adopts  our  report,  it  will  appoint  a 
committee  to  go  around  and  do  it.  Perhaps  for  the  first  few  years  it  will 
be  sent  only  to  the  institutions  that  request  it. 

Each  schedule  was  taken  up  and  discussed  thoroughly,  the  following 
matters  receiving  chief  attention: 

It  was  decided  that  the  fact  that  patients  remain  longer  in  some  institu- 
tions than  in  others  could  make  no  difference  in  the  classification. 

Whether  or  not  it  would  be  wise  to  insert  some  reference  to  the  size 
or  location  of  the  property  with  regard  to  expansion,  under  site  and  sur- 
roundings.    It  was  decided  to  add  that  item. 

Whether  the  rating  of  boarding  houses  should  be  included  in  the  classi- 
fication. Dr.  Baldwin  brought  out  the  fact  that  the  United  States  Public 
Health  Service  is  placing  out  ex-service  men  in  boarding  houses  as  well 
as  in  sanatoria,  and  thought  it  quite  necessary  that  they  have  standards 
for  these  boarding  houses,  inasmuch  as  these  are  not  enough  institutions 
at  present  willing  or  able  to  take  the  ex-service  men.  For  this  reason  he 
considered  it  highly  desirable  that  the  American  Sanatorium  Association 
lend  its  aid  to  the  National  Association  directly,  and  indirectly  to  the 
United  States  Public  Health  Service  for  this  purpose. 

The  Secretary  stated  that  Major  Smith  of  the  United  States  Public 
Health  Service,  who  was  placed  in  charge  of  the  problem  of  providing 
for  the  immense  number  of  men  who  were  asking  for  care  under  the 
War  Risk  Compensation  Act,  had  come  to  him  and  discussed  the  matter. 
He  said  that  the  only  solution  he  could  see  was  to  let  these  cases  go  into 
boarding  houses,  if  some  scheme  could  be  set  up  that  would  insure 
the  boarding  houses  maintaining  some  sort  of  decent  standards,  and 
wanted  the  authority  of  the  American  Sanatorium  Association  or  that  of 
the  National  Tuberculosis  Association  behind  him,  so  that  when  a  standard 
was  set  up,  he  could  have  good  reason  for  the  statement  that  such-and- 
such  a  place  was  or  was  not  a  proper  place  to  handle  tuberculous  soldiers. 

It  was  moved,  seconded,  and  carried  that  the  Sanatorium  Association 
adopt  the  standardization  of  the  boarding  houses. 

Motion  was  made  to  adopt  the  final  report  with  amendments,  and 
transmit  it  to  the  National  Tuberculosis  Association.  Motion  was 
seconded  and  carried. 

Vote  of  thanks  was  given  the  Committee  for  the  work  they  had  done. 

Dr.  Brown  announced  that  because  of  lateness  of  the  hour,  he  would 
not  read  his  paper  on  Classification,  but  would  present  it  at  one  of  the 
sections  of  the  National  Tuberculosis  Association  meeting. 


National  Tuberculosis  Association 

BY-LAWS 
LIST  OF  MEMBERS 

October  i,   1920 


BY-LAWS  OF  NATIONAL  TUBERCULOSIS 
ASSOCIATION  ' 

Article  I — .Name 

The  name  of  this  Association  shall  be  National  Tuberculosis 
Association. 

Article  II  — Seal 

The  seal  of  this  corporation  shall  consist  of  a  flat-faced  circular  die, 
with  the  words  and  figures,  "  National  Tuberculosis  Association, 
Corporate  Seal,  1918,  Maine,"  cut  or  engraved  thereon. 

Article  III  — Membership 

The  members  of  this  Association  shall  consist  of  four  classes:  (a)  Mem- 
bers; (b)  Life  Members;  (c)  Corporate  Members;  (d)  Honorary  Mem- 
bers. 

(a)  The  persons  who  made  application,  dated  September  6,  1918,  for 
the  incorporation  of  this  corporation  shall  be  members  without  payment 
of  dues  until  the  annual  meeting  of  the  members  to  be  held  in  1919,  and 
all  persons  who  are  members  in  good  standing  on  September  25,  1918, 
of  the  voluntary  association  known  as  National  Tuberculosis  Asso- 
ciation as  shown  by  the  Membership  Ledger  of  said  voluntary  associa- 
tion now  in  the  possession  of  the  Managing  Director  of  said  voluntary 
association,  shall  be  members  of  this  corporation  with  dues  paid  up  to  the 
time  to  which  their  respective  dues  in  said  voluntary  association  are  paid 
up,  and  such  members  as  shall  from  time  to  time  be  approved  by  the 
Executive  Committee  shall  be  members  of  this  corporation.  The  dues 
of  members  shall  be  $5.00  a  year. 

(b)  Members  may  become  Life  Members  upon  the  payment  of  $200. 

(c)  Anti-tuberculosis  associations,  sanatoria,  dispensaries,  open-air 
schools  and  similar  agencies,  libraries  and  industrial  and  other  corporations 
may  be  members,  with  the  approval  of  the  Executive  Committee,  on  pay- 
ment of  $5.00  or  more  per  annum. 

(d)  Persons  distinguished  for  original  researches  relating  to  tuberculo- 
sis, or  eminent  as  sanitarians  or  as  philanthropists  who  have  given  material 
aid  in  the  study  and  prevention  of  tuberculosis  may  be  elected  Honorary 
Members  by  the  Board  of  Directors. 

Any  member  failing  to  comply  with  the  provisions  of  the  By-Laws  of 
this  corporation  shall  thereupon  cease  to  be  a  member. 

^  As  adopted  at  the  Incorporation  Meeting  of  the  Association,  September  25,  1918. 
A  committee  on  reorganization  may  suggest  certain  changes  before  the  next  annual 
meeting. 
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Article  IV  —  Board  of  Directors 

Section  i.  The  Board  of  Directors  of  this  corporation  shall  consist  of 
seven  members  until  otherwise  fixed  by  a  vote  of  the  members  of  the 
corporation,  when  it  shall  be  fixed  for  sixty  members,  divided  into  five 
classes  of  twelve  members  each.  When  the  number  of  Directors  is  so 
fixed  at  sixty  members,  the  Directors  first  elected  shall  be  elected  for 
terms  to  expire  respectively  at  the  first,  second,  third,  four  and  fifth 
Annual  Meetings  of  the  Members  thereafter;  and  at  each  Annual  Meet- 
ing to  be  held  thereafter  a  class  of  twelve  Directors  shall  be  elected  by 
ballot  from  the  members  for  a  term  of  five  years  to  succeed  the  class  of 
twelve  Directors  whose  term  then  expires.  Retiring  Directors  who  have 
served  a  full  term  of  five  years  shall  not  be  eligible  for  reelection  the  year 
of  retirement. 

At  least  one-third  of  the  total  number  of  Directors  shall  consist  of  lay- 
men. The  Board  of  Directors  may,  at  its  discretion,  fill  any  or  all  vacan- 
cies caused  by  death,  removal,  resignation  or  otherwise  of  any  of  its 
members  for  the  unexpired  term  at  a  regular  meeting  of  the  Board  pro- 
vided that  written  notice  specifying  the  vacancies  to  be  filled  be  given  in 
hand  or  mailed  to  each  member  of  the  Board  at  least  twenty  days  in 
advance  of  the  meeting. 

Section  2.  Except  as  otherwise  provided  in  these  By-Laws,  the  Board 
of  Directors  shall  have  entire  charge  and  control  of  the  business  and  prop- 
erty of  the  corporation,  the  planning  of  the  work,  the  fixing  of  the  time 
and  place  for  the  annual  or  special  meetings  of  the  members  to  be  held  in 
the  State  of  Maine  for  the  election  of  Directors  or  for  any  other  purpose 
and  the  arrangements  for  congresses,  legislation  and  all  other  matters 
pertaining  to  its  affairs. 

Section  3.  The  Board  of  Directors  is  empowered  to  appoint  represen- 
tatives on  national  or  international  committees  or  other  agencies  that 
deal  with  tuberculosis  or  public  health  work.  It  shall  also  from  time  to 
time  appoint  such  committees  as  may  be  necessary  for  scientific,  charitable 
and  educational  work  and  for  the  holding  of  meetings  and  congresses. 

Section  4.  Seven  Directors  shall  constitute  a  quorum. 

Article  V  —  Officers 

Section  i.  The  officers  of  the  corporation  shall  be  a  President,  two 
Vice-Presidents,  a  Secretary,  a  Treasurer,  a  Clerk  and  such  other  officers 
or  agents  as  the  Board  of  Directors  may  from  time  to  time  elect.  All  of 
the  officers  of  the  corporation,  with  the  exception  of  the  Clerk,  shall  be 
elected  annually  by  the  Board  of  Directors.  The  Directors  and  the  Clerk 
shall  be  elected  annually  by  the  members.  The  President  must  be  a 
member  of  the  Board  of  Directors.  The  other  officers  may  be,  but  need 
noi  be,  members  of  such  Board. 

Section  2.  All  officers  shall  perform  the  duties  commonly  incident 
to  their  respective  offices  and  shall  perform  such  other  duties  and  have 
such  other  powers  as  are  prescribed  by  these  By-Laws  or  as  the  Board  of 
Directors  or  the  Executive  Committee  shall  from  time  to  time  designate. 
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The  Secretary,  or  in  his  absence,  a  Secretary  pro  tempore,  shall  keep 
correct  minutes  of  all  meetings  of  the  Board  of  Directors  and  of  the  Execu- 
tive Committee. 

The  Clerk,  or  in  his  absence,  a  Clerk  pro  tempore,  shall  keep  correct 
minutes  of  all  meetings  of  the  members. 

The  Clerk  or  Clerk  pro  tempore  shall  be  sworn  to  the  faithful  perform- 
ance of  his  duties. 

Article  VI  —  Executive  Committee 

There  shall  be  an  Executive  Committee,  composed  of  the  President  and 
Secretary  ex  officio  and  seven  members  of  the  Board, —  the  latter  to  be 
elected  annually  by  the  Board,  which  committee  shall  exercise  all  the 
powers  of  the  Board  of  Directors  when  the  Board  is  not  in  session  and 
such  powers  as  are  conferred  by  these  By-Laws. 

Article  VH  —  Meetings 

Section  i.  Meetings  of  Members.  A  meeting  of  the  Members  of  the 
corporation  shall  be  held  annually  at  the  office  of  the  corporation  in 
Portland.  Maine,  at  such  time  as  may  be  fixed  by  the  Board  of  Directors 
or  by  the  Executive  Committee.  Special  meetings  of  the  Members  shall 
be  held  at  said  office  of  the  corporation  when  so  ordered  by  the  Board  of 
Directors.  Notice  of  the  time  and  place  of  all  meetings  of  the  Members, 
and  in  the  case  of  special  meetings  of  the  business  to  be  transacted,  shall 
be  published  by  the  Clerk  once,  at  least  seven  days  ^  before  the  meeting, 
in  some  newspaper  published  in  Portland,  Maine.  Each  Member,  Life 
Member  and  Corporate  Member  shall  be  entitled  to  one  vote.  Members 
and  Life  Members  may  vote  at  meetings  either  in  person  or  by  written 
proxy.  Corporate  members  may  vote  by  their  duly  authorized  repre- 
sentatives or  such  representatives'  proxy  in  writing.  Ten  members  entit- 
led to  vote,  present  either  in  person  or  by  proxy,  shall  constitute  a  quorum. 

Section  2.  Meetings  of  the  Board  of  Directors.  Regular  meetings  of 
the  Board  of  Directors  shall  be  held  in  such  places  and  at  such  times  as 
the  Board  may  by  vote  from  time  to  time  determine;  and  if  so  determined 
no  notice  thereof  need  be  given.  Special  meetings  of  the  Board  of  Direc- 
tors may  be  held  at  any  time  or  place  whenever  called  by  the  President, 
reasonable  notice  thereof  being  given  to  each  Director,  or  at  any  time 
without  formal  notice  provided  all  the  Directors  are  present,  or  those  not 
present  have  waived  notice  thereof  in  writing.  Such  special  meetings 
shall  be  held  at  such  times  and  places  as  the  notice  thereof  or  waiver  shall 
specify. 

Section  3.  Meetings  of  the  Executive  Committee.  The  Executive 
Committee  shall  hold  meetings  when  called  by  the  President. 

1  As  amended  November  14,  1918. 
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Article  VIII  —  Moneys 

Moneys  received  from  membership  dues  and  from  all  other  sources 
shall  be  used  for  defraying  the  expenses  of  the  corporation  and  furthering 
its  objects  under  the  direction  of  the  Board  of  Directors.  The  Treasurer 
shall  keep  proper  accounts  of  all  receipts  and  disbursements,  which 
accounts  shall  be  subject  to  the  supervision  of  the  Board  of  Directors. 

Article  IX  —  Amendment  of  By-Laws 

These  By-Laws  may  be  altered,  amended  or  repealed  by  a  two-thirds 
vote  of  the  members  of  the  Board  of  Directors  present  at  a  meeting  of  the 
Board,  provided  that  the  proposition  to  amend  has  been  presented  in 
writing  at  a  previous  meeting  of  the  Board  and  that  subsequent  to  such 
presentation  twenty  days'  notice  in  writing  has  been  given  of  the  proposed 
amendment  in  the  call  for  the  meeting. 
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Brow  N,  George  Warren,  307  Advertising  Building,  St.  Louis 
Brown,  S.  J.,  Rialto  Building,  Kansas  City 
Burnap,  F.  p.,  loth  and  Ball  Streets,  Kansas  City 

Butler  Manufacturing  Company,  Grand  Avenue  near  5th,  Kansas  City 
Carpenter,  Mrs.  G.  O.,  12  Portland  Place,  St.  Louis 
Davidson,  Julius,  American  Bank  Building,  Kansas  City 
Deacon,  Dr.  M.  R.,  care  of  Lambert  Pharmacal  Company,  2101  Locust  Street,  St. 

Louis 
Dock,  Dr.  George,  4  North  Kingshighwaj^  St.  Louis 
DoGGETT,  Fred  S.,  45th  and  Kenwood  Streets,  Kansas  City 
Dwyer,  Dr.  Michael  J.,  Koch 

Emery,  Bird,  Thayer  Dry  Goods  Company,  R.  L.  Hawkins,  Treasurer,  Kansas  City 
Falth  Iron  Company,  1119-1131  West  8th  Street,  Kansas  City 
Fennell,  J.  C,  Vice-President,  Emery,  Bird,  Thayer  Dry  Goods  Company,  Kansas 

City 
Fischel,  Dr.  W.,  Humboldt  Building,  St.  Louis 
Francis,  Hon.  David  R.,  214  North  4th  Street,  St.  Louis 
Goldstein,  Mrs.  Leonora,  Hampton  Park  Clayton 
Gradwohl,  Dr.  R.  B.  H.,  928  North  Grand  Avenue,  St.  Louis 
Hagerman,  AIrs.  Frank,  3515  Warwick  Boulevard,  Kansas  City 
Hall,  F.  L.,  Abernathy  Furniture  Company,  Kansas  City 
Harvey,  Fred,  Union  Station,  Kansas  City 
Henderson,  Mrs.  J.  K.,  4217  Locust  Street,  Kansas  City 
HoFF,  D.  J.,  Commerce  Building,  Kansas  City 
HoxiE,  Dr.  George  H.,  3719  Pennsylvania  Avenue,  Kansas  City 
Hoyt,  Dr.  William  W.,  401  Humboldt  Building,  St.  Louis 
Ives,  Mrs.  David  O.,  5530  Delmar  Avenue,  St.  Louis 
Jewish  Home  for  Chronic  Invalids,  Fee  Fee  Road,  Anglum 
Jones,  A.  W.,  Jr.,  613  Locust  Street,  St.  Louis 
Jones,  H.  McK.,  McKnight  Road,  St.  Louis 
Kansas  City  Star,  Kansas  City 

Kansas  City  Medical  Library  Club,  1326  Rialto  Building,  Kansas  City 
Keith,  Robert,  Furniture  Company,  Kansas  City 
Kemper,  W.  T.,  Commerce  Trust  Company,  Kansas  City 

KiRKwooD,  Irwin  R.,  care  of  Kansas  City  Star,  Kansas  City 

Long,  R.  A.,  R.  A.  Long  Building,  Kansas  City 

Loose,  T.  L.,  Commerce  Building,  Kansas  City 

Mallinckrodt,  Edward,  3600  North  2nd  Street,  St.  Louis 

Mardorf,  Dr.  William  C,  2136  South  Grand  Avenue,  St.  Louis 

Massey,  Alexander,  Bryant  Building,  Kansas  City 

Meyers,  Miss  Emma  J.,  502  Rialto  Building,  Kansas  City 

jMill,  Charles  D.,  General  Agent,  New  England  Mutual  Life  Insurance  Company, 
New  England  Building,  Kansas  City 

Miller,  Dr.  W.  McN,  706  Pontiac  Building,  St.  Louis 

Mudd,  Dr.  Harvey  G.,  408  Humboldt  Building,  St.  Louis 

Orr,  Isaac  H.,  4th  and  Locust  Streets,  St.  Louis 

Opie,  Eugene,  Washington  University,  Medical  School,  St.  Louis 

Peck  Dry  Goods  Company,  F.  B.  Heath,  President,  Kansas  City 

Philips,  H.  T..  W^arrensberg 

Ravenel,  Dr.  Mazyck  P.,  University  of  Missouri,  Columbia 

RiDENOUR  Baker  Grocery  Company,  F.  A.  Baker,  Treasurer,  Kansas  City 

Ring,  John,  Jr.,  4927  Laclede  Aveijue,  St.  Louis 

Root,  W.  C,  1202  Scarrit  Building.  Kansas  City 

Saunders,  Dr.  E.  W.,  1541  South  Grand  Avenue,  St.  Louis 

Singer,  Dr.  J.  J.,  727  Metropolitan  Building,  St.  Louis 

Smith,  Lansing  F.,  625  Locust  Street,  St.  Louis 

Strachan,  Lieut.  H.  M..  108  South  Fourth  Street,  D,  St.  Louis 

Trawick,  George  C,  510  Equitable  Building,  St.  Louis 

Tuholske,  Dr.  Hermann,  453  North  Taylor  Avenue,  St.  Louis 
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Veeder,  Dr.  Borden  S.,  University  Club,  St.  Louis 

VoLKER,  William,  308  West  8th  Street,  Kansas  City  ( 

Von  Brecht,  Frank,  Forest  Ridge,  St.  Louis  j 

Walker,  T.  J.,  Jefferson  City  i 

Wallomer,  E.  Z.,  Keystone  Iriotel,  Joplin  i 

Wilcox,  Mrs.  F.  E.,  31 17  Thompson  Street,  Kansas  City  > 
Wilder,  E.  S.,  ist  National  Bank  Building,  Kansas  City 

MONTANA  i 

I 

Butte  Anti-Tuberculosis  Society,  Butte  | 

Campbell,  Dr.  Donald,  Murray  Hospital,  Butte  > 
Morse,    Mrs.    Sara    E.,    Executive    Secretary,    Montana   Tuberculosis    Association, 

State  Capitol,  Helena 
Peeples,  Miss  Harriet,  Butte  Anti-Tuberculosis  Society,  Butte 

SiEVERS,  Dr.  J.  R.  E.,  77-81  Owsley  Block,  Butte  I 

NEBRASKA 

Anderson,  Dr.  William  N.,  801  City  National  Bank  Building,  Omaha 

AuLD  City  Library,  Red  Cloud  j 

Bailey,  Dr.  Benjamin  F.,  Box  1619,  Lincoln  I 

Baxter,  William  F.,  123  South  37th  Street,  Omaha  I 

Biebescheimer,  Miss  M.,  404  High  Street,  Beatrice  ' 

Boatsman,  John,  Morrill  ' 

Buckley,  Dr.  Fred  W.,  Beatrice  j 
Dodge,  Mrs.  N.  P.,  206  Whithnell  Block,  Omaha 

Edholm,  Mrs.  K.  R.  J.,  484  Brandeis  Theatre  Building,  Omaha  ! 
Gifford,  Dr.  Harold,  420  South  36th  Street,  Omaha 
Gluck,  Israel,  450  First  National  Bank  Building,  Omaha 

Hardy  High  School,  care  of  the  Principal,  Hardy  , 

Humphrey,  Mrs.  Charles  G.,  Falls  City  j 

Hynes,  Mrs.  W.  J.,  430  North  38th  Street,  Omaha  j 

Jonas,  Dr.  A.  F.,  512  McCogue  Building,  Omaha  ^ 

Karpf,  Mrs.  H.  C,  Morrill  | 
Larsen,  Ejnar,  R.  F.  D.,  No.  i,  Wayne 

Livers,  Ralph  W.,  Hardy  , 

McCabe,  Miss  Florence,  Visiting  Nurse  Association  of  Nebraska,  City  Hall,  Omaha  j 

Marshell,  Miss  A.,  484  Brandeis  Theatre  Building,  Omaha  i 

Mover,  Dr.  Torrence,  622  Terminal  Building,  Lincoln  j 

Peterson,  Mrs.  A.  G.,  1217  9th  Street,  Aurora  ' 

Peterson,  Euphernia,  1312  K  Street,  Lincoln  i 

Sidwell,  Dr.  L.  T.,  Nebraska  Hospital  for  Tuberculosis,  West  Kearney,  Kearney  ' 
Smith,  Mrs.  Draper,  624  Park  Avenue,  Omaha 
Snell,  N.  Z.,  714  F.  N.  B.  Building,  Lincoln 

Standard  Oil  Company,  Brandeis  Theatre  Building,  Omaha  | 

Stuff,  Miss  Lillian  B.,  R.N.,  484  Brandeis  Theatre  Building,  Omaha  I 

Titus,  L.  W.,  905  East  Avenue  Holdrege  j 

Trimbel  Brothers,  1102  Howard  Street,  Omaha  > 

Undereurg,  AIrs.  Edith  N.,  Box  173,  Stanton  j 

Van  Es,  Dr.  L.,  University  Farm,  Lincoln  ] 

Warrack,  S.  K.,  Scottsbluff  j 

Wolfe,  Mrs.  Thomas,  First  National  Bank,  David  City  ! 

Ziegler,  Dr.  Charles  H.,  Vesta  '^ 

NEVADA 

West,  Dr.  Francis  Myron,  Lovelock  . 

NEW  HAMPSHIRE  i 

Amsden,  Dr.  H.  H.,  Concord  j 

Bates,  John  K.,  911  South  Street,  Portsmouth  j 

Bothwick,  D.  F.,  Market  Street,  Portsmouth  ' 

Burtt,  Edward  D.,  Lincoln  j 
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BuTTERFiELD,  Dr.  C.  E.,  Concord 

Clarke,  Dr.  George  H.,  102  Pleasant  Street,  Concord 

CoBURN,  Dr.  C.  O.,  967  Elm  Street,  Manchester 

Cum  MINGS,  Miss  M.  R.,  Lisbon 

Duncan,  Dr.  Charles,  43  South  Spring  Street,  Concord 

Faulkner,  Mrs.  Herbert  K.,  78  West  Street,  Keene 

Franklin  Needle  Company,  Franklin 

Gile,  Dr.  John  M.,  Hanover 

Hale,  A.  H.,  405  Beacon  Street,  Manchester 

Holmes,  Dr.  John  F.,  567  Hanover  Street,  Manchester 

Johnson,  Miss  Alice  S.,  W.  H.  McElwain  Company,  Manchester 

Kaufman.  Mrs.  Elizabeth  C,  Peterboro 

Kerr,  Dr.  R.  B.,  City  Mission  Building,  Manchester 

Keyes,  Hon.  Henry  W.,  North  Haverhill 

Lavalee,  Dr.  A.,  Berlin 

McDerby,  Miss  Anna  F.,  R.N.,  Superintendent  Pembroke  Sanatorium,  Concord 

Manzer,  William  F.,  R.  F.  D.  No.  14,  Concord 

Mills,  J.  S.,  Manchester 

Proctor,  Dr.  John  D.,  61  Winter  Street,  Keene 

Prouty,  Dr.  Ira  Humphreys.  12  West  Street,  Keene 

Remick,  Mrs.  James  W.,  Concord 

Scribner,  Dr.  Frederick  P.,  Manchester 

Smith,  J.  Brodie,  Manchester 

Sweeney,  Dr.  John  L.,  Dover 

Thayer,  Rev.  Lucius  H.,  Portsmouth 

Upham,  Dr.  Samuel  R.,  Claremont 

Wise,  Dr.  John  M.,  New  Hampshire  State  Sanatorium,  Glencliff 

Woods,  E.  B.,  Hanover 

NEW  JERSEY 

Ackerman,  Dr.  James  F.,  ioio  Grand  Avenue,  Asbury  Park 

AcKERMAN,  Dr.  Joseph,  433  Cookman  Avenue,  Asbury  Park 

Adriance,  Rev.  Harris  Ely,  Englewood 

Anderson,  Mrs.  Charles  W.,  327  Upper  Mountain  Avenue,  Upper  Montclair 

Arroyo,  Dr.  Carlos,  Soho  Sanatorium,  Belleville 

Atlantic  City  Visiting  Nurse  Association,  224  Guarantee  Trust  Building,  Atlantic 
City 

Bain,  Miss  Beulah  A.,  331  Bloomfield  Avenue.  Montclair 

Baudendistel,  v.,  729  Polk  Street,  Guttenberg  P.  O.,  West  New  York 

Beveridge,  Dr.  W.  W.,  Asbury  Park 

Borden,  Alfred,  Short  Hills 

Bryan,  Dr.  Joseph  H.,  221  Asbury  Avenue,  Asbury  Park 

Cadbury,  Joel,  254  East  Main  Street,  Moorestown 

Charlton,  Dr.  C.  Coulton,  124  South  Illinois  Avenue,  Atlantic  City 

Chetwood,  Robert  E.,  454  Westminster  Avenue,  Elizabeth 

Chetwood,  jNIiss  Virginia  M.,  Executive  Secretary,  Bergen  County  Anti-Tuber- 
culosis Association,  50  Hudson  Street,  Hackensack 

City  of  Asbury  Park,  Board  of  Commissioners,  Drawer  377,  Asbury  Park 

Cochran,  James  Blair,  1235  Watchung  Avenue,  Plainfield 

Coleman,  Miss  Lena  M.,  R.N.,  Harrison  District  Nursing  Association,  Harrison 

Conaway,  Dr.  Walter  Ponder,  1723  Pacific  Avenue,  Atlantic  City 

Condon,  Dr.  John  F.,  686  ]Mt.  Prospect  Avenue,  Newark 

CoRwiN,  Dr.  Theodore  W.,  671  Broad  Street,  Newark 

Crankshaw,  Dr.  Charles  W.,  Prudential  Life  Insurance  Company,  Newark 

Curtis,  Lieut.  Grant  P.,  209  Blum  Street,  Union 

Gushing,  Mrs.  J.  C,  50  Munn  Avenue,  East  Orange 

Cutter,  Paul  S.,  Hopewell 

Davis,  R.  M.  A.,  Salem 

Dell,  W.  A.,  Morristown 

Dennis,  Dr.  L.,  49  Ridge  Street,  Orange 

Dickinson,  Dr.  G.  K.,  280  Montgomery  Street,  Jersey  City 

Donnelly,  Fred  W.,  Trenton 

Dryden,  Forrest  F.,  Prudential  Insurance  Company,  Newark 

Dunham,  Dr.  Henry  B.,  Soho  Sanatorium,  Belleville 
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Earle,  Mrs.  E.  P.,  Edgewood  Road,  Montclair 

Easton,  Ernest  D.,  45  Clinton  Street,  Ncwark 

Englander,  Dr.  Charles,  Essex  County  Hospital,  Cedar  Grove 

Engi-ISH,    Dr.    S.    B.,    New    Jersey    Sanatorium    for    Tuberculous    Diseases,    Glen 

Gardner 
Fine,  Dr.  M.  James,  362  Clinton  Avenue,  Newark 
FiNNERTY,  Francis,  Montclair 
Fish,  Dr.  Clyde  M.,  Pleasantville 

Frank,  Dr.  Myrtile  G.,  227  Philadelphia  Street,  Egg  Harbor 
Griffin,  Mrs.  William  V.,  Peapack 
Haines,  Capt.  W.  H.,  Audubon 
Hance,  Dr.  Irwin  H.,  Lakewood 
Heard,    Dr.   George   P.,    New   Jersey   Sanatorium   for   Tuberculous  Diseases,   Glen 

Gardner 
Hedges,  Dr.  B.  Van  D.,  Plainf^eld 
Henriques,  Dr.  H.  A.,  Morristown 
Hess,  Dr.  A.,  Elberon 

Hoffman,  Frederick  L.,  Prudential  Insurance  Company,  Newark 
Hubbard,  Dr.  F.  Elmore,  45  Church  Street,  Montclair 
Hudson  County  Tuberculosis  League,  100  Sip  Avenue,  Jersey  City 
Hughes,  Dr.  Frederick  J.,  706  Park  Avenue,  Plainfield 
Jacobs,  Philip  P.,  Ph.D.,  208  Morris  Street,  Morristown 
Jaffin,  Dr.  a.  E.,  125  Mercer  Street,  Jersey  City 

Jaffin,  Dr.  J.,  New  Jersey  Sanatorium  for  Tuberculous  Diseases,  Glen  Gardner 
Johnson,  William  J.,  750  Broad  Street,  Newark 
Kidde,  Walter,  56  Gates  Avenue,  Montclair 
KiRBY,  C.  H.,  Galen  Hall,  Atlantic  City 
Krans,  Dr.  Edward  S.,  920  Park  Avenue,  Plainfield 
LaMonte,  Miss  C.  B.,  510  Church  Street,  Bound  Brook 
Lee,  C.  T.,  5  Prospect  Terrace,  Montclair 
Lewis,  Col.  I.  N.,  i  Russell  Terrace,  Montclair 

Little,  Dr.  A.  W.,  Hudson  County  Tuberculosis  Hospital,  Secaucus 
Mackenzie,  K.  G.,  387  Hillside  Avenue,  Nutley 
Mabie,  Miss  Helen  R.,  Summit 
Mabie,  Mrs.  Hamilton  W.,  Summit 
Marvel,  Dr.  Philip,  1616  Pacific  Avenue,  Atlantic  City 
Mead,  Mrs.  Frederick  G.,  "  Sunnyside,"  Plainfield 
Meigh,  Dr.  J.,  Bernardsville 

Mellon,  Mrs.  Charles  H.,  Madison  Avenue,  Morristown 
Mercer  County  Tuberculosis  League,   Mrs.  J.  E.  Van  Home,   Secretary,   Room 

222,  City  Hall,  Trenton 
Merck,  George,  Llewellyn  Park,  West  Orange 
Meyer,  Dr.  William,  436  Clinton  Avenue,  West  Hoboken 
Mills,  David  B.,  154  Up^er  Mountain  Avenue,  Montclair 
Montclair  Board  of  Health,  Municipal  Building,  Montclair 
Montclair    Tuberculosis    Association,    Anna    G.    Dayton,    Treasurer,    455    Grove 

Street,  Upper  Montclair 
Moore,  Dr.  George  R.,  130  West  State  Street,  Trenton 
Moore,  Mrs.  Paul,  Hollow  Hill  Farm,  Convent 

Morris  County  Tuberculosis  Association,  20  Park  Place,  Morristov.n 
Mount,  Dr.  Walter  B.,  21  Plymouth  Street,  Montclair 
Nevin,  Dr.  J.,  43  Montgomery  Street,  Jersey  City 
Newcomb,  Dr.  Marcus  W.,  Brown's  Mills-in-the-Pines 
Obert,  B.  H.,  Secretary,  Board  of  Health,  Asbury  Park 
Paterson,  Anti-Tuberculosis  League,  154  Paterson   Street,  Paterson 
PoLLAK,  Dr.  B.  S.,  Hudson  County  Tuberculosis  Hospital  and  Sanatorium,  Secaucus 
PoRTEOUS,  Dr.  E.  J.,  103  South  Morris  Avenue,  Atlantic  City 
Reed,  Dr.  Talbot,  400  Pacific  Avenue,  Atlantic  City 
Reed,  Mrs.  Talbot,  400  Pacific  Avenue,  Atlantic  City 
Ridgewood  Social  Service  Association,  12  Orchard  Place,  Ridgewood 
Ritten  house.  Dr.  W.,  150  North  Ninth  Street,  Newark 
Ritterhoff,  a.  T.  J.,  150  North  Ninth  Street,  Newark 
Rogers,  Dr.  Lawrence  H.,  237  East  Hanover  Street,  Trenton 
RuBACKY,  Dr.  Joseph,  172  Passaic  Street,  Passaic 
Runnells,  Dr.  John  E.,  Scotch  Plains 
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Ryan,  Dr.  John  N.,  158  Lexington  Avenue,  Passaic 

Schneider,  Dr.  Louis,  874  South  13th  Street,  Newark 

Sexsmith,  Dr.  G.  H.,  719  Avenue  C,  Bayonne 

Shalet,  Dr.  Louis,  627  Palisade  Avenue,  West  New  York 

Shreve,  Mrs.  E.  G.,  28  South  New  Jersey  Avenue,  Atlantic  City 

Silk,  Dr.  Charles  L,  29  Gordon  Street,  Perth  Amboy 

Smith,  Dr.  Theobald,  Department  of  Animal  Pathology,  Princeton 

Stevens,  Richard,  Hoboken 

Stillman,  Dr.  Ralph,  644  Pearl  Street,  Elizabeth 

Stromeerg,  TvIrs.  Gustaf,  Box  258,  New  Brunswick 

Stults.  F.  E.,  28  Miller  Road,  Morristown 

Titsworth,  Charles  G.,  care  of  Fidelity  Trust  Company,  Newark 

ToMLiNSON,  Mrs.  R.  E.,  129  Union  Street,  Montclair 

Tooker,  Dr.  Fred  J.,  50  Evergreen  Place,  East  Orange 

Tosr,  C.  A.,  735  Avenue  C,  Bayonne 

Tough,  IMiss  RLary,  41  South  Willow  Street,  Montclair 

Tyler,  William  S..  520  West  8th  Street,  Plainfield 

Upham,  Dr.  Ella  Prentiss,  305  2nd  Avenue.  Asbury  Park 

Union  Cox^nty  Tuberculosis  Association,  Room  26,  Union  County  Court  House, 

Elizabeth 
Urbanski,  Dr.  M.\tthew,  314  Washington  Street,  Perth  Amboy 
Van  Slyke,  Horace  M.,  701  Case  Street,  Trenton 
ViNciGUERRA,  Dr.  Michael,  1071  Elizabeth  Avenue,  Elizabeth 
Ward,    Norman    M.,    Treasurer,    Anti-Tuberculosis    League    of    the    Oranges,    176 

Berkeley  Avenue,  Orange 
Weisenberger,  a.  G.,  Supervising  Nurse,  Municipal  Colony,  Trenton 
WiERS,  Rev.  E.  S.,  161  Lloyd  Road,  Montclair 
Wittpen,  Mrs.  Caroline  B.,  125  Kensington  Avenue,  Jersey  City 
Woodbury  Visiting  Nurse  Association,  Woodbury 

NEW  MEXICO 

Anderson,  Clinton  P..  920  West  Gold  Street.  Albuquerque 

AsHFORD,  F.  A.,  Passed  Assistant  Surgeon,  U.  S.  Public  Health  Service,  Fort  Stanton 

Brown,  Dr.  Robert  O.,  Santa  Fe 

Brown,  Dr.  William  T.,  Valmora  Sanatorium,  Valmora 

Bullock,  Dr.  E.  S.,  New  Mexico  Cottage  Sanatorium,  Silver  City 

Chevaillier,  Dr.  A.  M.,  Box  457,  Gallup 

Cipes,  Dr.  Joseph  S.,  Albuquerque 

Cohn,  Dr.  Harry,  Fort  Bayard 

Duncan,  Dr.  E.  A.,  Silver  City 

Erickson,  Miss  Margaret,  Sunmount,  Sante  Fe 

Fergu.son,  Dr.  Roy  H..  St.  Vincent  Sanatorium,  Sante  Fe 

Galloway,  Dr.  D.  H.,  210  West  3rd  Street,  Roswell 

H.agerman,  Gov.  H.  J.,  Hagerman 

Hanna,  Chief  Justice  R.  H.,  hi  South  14th  Street,  Albuquerque 

Harris,  Dr.  J.  E.  J..  Albuquerque  Sanatorium,  Albuquerque 

Ikemato,  Seichi  E.,  Albuquerque 

Jaffa,  Nathan.  Roswell 

Loving,  Dr.  R.  S.,  U.  S.  P.  H.  S.  Hospital,  Fort  Bayard 

Major,  Dr.  Richard  G.,  Fort  Bayard 

Mauger,  W.  E.,  Box  506,  Albuquerque 

Miller,  R.  E..  1424  East  Silver  Avenue,  Albuquerque 

Murray,  W.  D.,  Silver  City 

New  Mexico  Public  Health  Association,  Wright  Curio  Building,  Albuquerque 

Ostrander,  Miss  Opal  Y.,  Box  457  Gallup 

Parvis.  Dr.  W.  A.,  Hospital  Block,  Socorro 

Peter.s,  Dr.  Leroy  S.,  St.  Joseph's  Sanatorium,  Albuquerque 

Retd.  Dr.  H.  p.,  Acting  Assistant  Surgeon,  U.  S.  P.  H.  S.,  Fort  Stanton 

Reidy.  Dr.  J.  A..  Albuquerque 

Rogers,  Dr.  E.  E..  Albuquerque 

RuoFF,  John  S.,  Silver  City 

Sanchez,  Hon.  Ramon,  Penasco 

Scott,  Lieut.  Col.  Thomas  E.,  U.  S.  P.  H.  S.  Hospital,  Fort  Bayard 

Shortle,  Dr.  A.  G.,  Albuquerque  Sanatorium,  Albuquerque 
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Springer,  Hon.  Charles,  Chairman,  State  Council  of  Defense,  Santa  Fe 

Taylor,  Dr.  M.  D.,  Aztec 

Tombs,  John,  Albuquerque 

Trench,  C.  T.,  Albuquerque 

TwicHELL,  Dr.  David  C,  1801  W.  Central  Avenue,  Albuquerque 

Valmora  Instit^jte,  Valmora 

Walton,  W.  B.,  Silver  City 

Whitcomb,  Dr.  O.  J.,  Rato 

Whitledge,  Lieut.  Col.  H.  E.,  U.  S.  P.  H.  S.  Hospital,  Fort  Bayard 

NEW  YORK 

New  York  City     (For  remainder  of  State  see  page  589) 

Abbott,  Rev.  Lyman,  care  of  The  Outlook,  381  Fourth  Avenue,  New  York  City 

AcHARD,  Dr.  Lucien,  Sea  View  Hospital,  Staten  Island 

Agnew,  Mrs.  G.  B.,  121  East  69th  Street,  New  York  City 

American  Red  Cross,  Health  Service  Department,  New  York  County  Chapter,  119 

West  40th  Street,  New  York  City 
Amster,  Dr.  J.  Lewis,  1882  Grand  Concourse,  New  York  City 
Anderton,  Dr.  Walter  P.,  31  East  72nd  Street,  New  York  City 
Andrews,  Mrs.  W.  H.,  130  East  67th  Street,  New  York  City 
Anthony,  A.  W.,  156  Fifth  Avenue,  New  York  City 
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Parsley,  Mrs.  W.  L.,  Wilmington  ; 
Pearce,  Mrs.,  Secretary,  Civic  Association,  Fayetteville  ■ 
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